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This Is/C'aurrieulOB gcldeiD Bating ©ducation for 
qMaes two and thr©#. It glfes inforBatibn lev tN attuf apd , ; ^ 
■aintenance of narln© aquarln»a) ai iiell^ as inf ariaatioti ©n tht ear# 
and fbefllnq of larlne aiiimals. The unit ahottld takt atout threr^ 
four wneksm A calendar ie given ahoving thd aicant ofrtite n^^ded. for 
tach part, The guide la diviaed Into atven parte ajn tit If fls nV ' 
Setting Opi C2) obs^riring Harlne fisliialai (3) Infetclng 
Ani^alfl* (ftVClaaaif^inq Beings 'n Thlngai 15) Inf eEring' Abdut Ratta 
of Living Things t (6) froblen Solving; and (7) Ivaluatlcr, Each: ^ 
section contains tWo to four atudent activities* 1 liat of related 
books and films are also given for each seoticn* (Bl) 
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Most educatidn is very land-oriented, dhildrerf learn ehapes, colors ^ sizes; and texturts from materiflls, 
plants, and animals found on land/.Therb is anqthor Td^porcQnt of tho earth that many poopli* ignore , the 
sea. If young children are to dovelop responsible attitudes through total undoratanding of the oarth, ihoy 
must bo oxposod to all of its onvironments. V ^ ; 

The overall purpose of this unit 13 to arousp curiosity and Interest in the aquatic enyironment through 
involvement* The teacher^s role 13 one of asking divergent quoationa for which the student proposes 
possible solutions rather than deciding specific * ^correct ' ^ answers . Throughout those lessons , the process 
. of investigation is most Important. Facts about specific content are vehicles for developing Interest in the 
marine environment and for teaching inqi^nr skills . As was most^ppropriately expressed by WIlhHon pf 
the Skidaway Island Marine Extension Cfnter^ ' 

**Tho unique quality olf environmental Htudies Is that there are no finite 
answers. Asking quostions^ which has always been the toac ■ ^ 

. turns out to be the skill that.we should have boon teachingfst 

Since science is both a body of knowledge and a process of inqulty^ this unit attempts to dovolop both the, ^ 
spirit as well as the substance of scienco* * 
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INTRODUCTION . 

. Ilefore stflflliiK the unit r#^d tfie ehiife »et of "Helpful Hints'* inchitlGtl In lhl?i ntkUon tohecfmw 
fniTilllflr WHH ffiiulpniefil arid pr6eedurf?fl necessary for maintaining fi marine nriuflriiim. AH fpf ihpnv 
prmptiiifen yt\l\ he cMttM obi wllh and by ^our Mudentu* fiinctlon of this fntpfMlUfjifiry malo inl it) 
|jrovidi* Itnckgrwnd infcimiairt^for you, ft nhoxM mi \m iu yimt tlnmi li nhmild Up. nm' by ym 

to focim ycHir Rtudonts* quosUrVning. Stud#nit discovery through persnnnl invnivTmc»nt is utrti ff»r 
dey^loping an awflrencas of and sfei^slUviiy to the marine environment. 

HRtPFUl.IIINtS FOR SETTING W 
A SALT Water AQUAICtUM |N YOUIl CLASSKOOM 

Hvii'm^ up firftl niainlniriinK n mflriw fiqunrium can he fun and Mclling.'DjnlrRi^ to }i<^|nilnr brl^'f, Ujn 
i;nrf> nf thn mftrin?* squHriurn ilm^ not rffjuiro snphi^ticnird rffliipninnt or f?icpf^ripnr«^ 
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HmMrvmarUETAHK 

(Wi«Tk joiir Ick iil [lot MtiHn iuul »»xplor»» iM tiuik,N iind fnippii#s^. Tnnk^ vnuw m n vnrw^ vi ^hnf)c*a atul 
Mi/<>f4, If! sohniing a tnnk, k«M»p in riiiitd that nlthfuigh Ifffgor Uxt\kH nrn *^»flii'r if* niiiifilnin. ihoy nrv rnnfr 
i^^pi^nHivi^ A tiui'Knllon Umk is rortainly ii ^wii Mi/n for th»^ cl«')nriKurK iiltfinnfrlK if yon inii uffuni it. n 
twi*nty Kj?ll<>n lank Im bi'ttrr. Iiargor rrcUmguIar (JinkH cnino In two *ilyl<':i. om^^gnMitrr in df»pth. and oao 
wiiii griMiU'r IcnntH. 'Yhr lowoK lonKor tnnk?^ nro pri^frrnuf iMTuuH^' tlu*y provicl*' nioro wnlor f nrfa< r af «^^^ 
o35piKHiui tu air aiui nic>rr l>ottoni nrt^a itnportitnt. thn firnvvili of hcniofiiial bnctrria, 

8oluct an ail^gln?^?* tank .^pahHl with ck^ar rnlicnii !?i'nlnnt. Ont'-pinrn xfiln.Mtir frnintv^ pniviflf* adrfpiat** 
support and do nut ruMt. Check for a r^t^ssed fid^B ajuund th& top of the aquariunii This feaiurt* will hold 
n plaHtic nf file^siglan^ covor, handy for rtitting down on HplnMliini^, ovnporntl(jn, and iho pn'iu\\i\o 
mirichiovous introductiljn of foreign inatorinlH, / 

Fill th'j tatik with wnt<:»r. If it hjaky, r4?lurn it. Do nut try to fix it. If it *^^ooni'i to h<j luakpro<)f, luld a luuHlful 
of nc)n-i«Klizfui .nalt (nvnilaldo in inont ^UpprTnnrkotH) and allow it to soak ovoringlit, Salt wnlor t«5id't tc» 
loosen smU if they arc not glued properly. If drup^ of Ii<pud or mli trvHtalfi form alooK tho iMlgi'!^ Hf the 
tank, return it. , * ' 

^ Dip out nf? mucii water j)O.^HiC)!e with a cup or a siphon and thiui carefully ti|i the tank io empty the 
r^mninder, Remumhor never move n fillod or piiHinlly filled tank. Tha nvnh and ^^Inn^ are not fifrnn^r 
enough to support any shiftingUvulght arid can hrrnk nH*you are carrying it» 



P 10 Riitert trah 

• 9ui)grft\ref fitter, Wilh air lift columns 

• gravel (approi. 3 lb/g»l mniet) 

• lightt and lid (can h« arldefi 

IflU^r i>r hand'tnadpf » , 

• sniflll net 

• lAf^p piflstir iubft io hfl u^fd as a Siphon 
m pump 



• 2 »ir fliDn## 

• flif Urn (B ntj 

• threfl'Wiiy velve 

s#0 waiter slflifl 
far 10 ffliK t*nk 



Nfifr If nrtifkifti |tlflnt*i pro u^^d, thf»y tnti^t hp ftiflcl«> fnr ^nltwAf^f flqiiafium Ariifirial plflnM for 
hnmp unp nnt Quiiflhfp hfKBnnp ih^y mmf ru^( «nd Ipeflffmrmfut cFiififnlrflN info Ch** water. 
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th*^ jiTnvi*K th«^ filtpf fillnw^ fi)r rirrulatinn^ It li**lp^ prpspni Rt^ifiiRnt nrra^v^hpri? Univ Riiliatfliicf^s tnnv 
dpvp!n|V An flirlifi lulw pulls wat^r frnin Ihf* innk through ihn gra^ol ^h^^fe wa^l^^^ ari^ fi)t*:*r^il m\% 
IlaiU^ria living jn tht*iirav*jl lifimk ^(*^n ntiy (irgaftic niatt^riiU find pfovfnt it (roin polluting tho nf|Urtriiim 
A fhninicfll Im^nyr will rr^lnbli'ih it^plf in n pnfliwnCrr nf|i!ftrtiHii ^*:'*?=tip t^^ flf^*Jt fibri! . , 

r«ritv<ti nolcl for tifj*^ jn n wntf^r ncjtij(riuTii ffmi^ina cnlrinm. hi^^^*3lnnf^ ffu^hrft nvntrr ^ht^ll, rt»fnl 
rnrk; rtr rinfnfnltr ern nnm^ mtrp]}tMh}p*^%m^'ih^. gfflVi^l wlU fn^ ^ninr^^hi^r unifonn iii Rtf*^; Oliiiiln 
♦MiuuKli KTo^t^l ff'r » thro«i inrh Uyor ofi iJu^ bottom nf ihv inn}i w«MI ^ rf^jil^r^uiifsfU ^upplv ^iipprni iH ti 
pntirul^ fnr f^nrh Knllnn nf wntrr) StiMlpTif^ nhfuilil tinm^ tlir f^rnvrl novpfnl iimt^n t^pT^ntiT until tlin 
wfi*ih wi^trF i'j |H» bMiK»^r cIoihIv ' ^ , ' 



Ih* aif-fliiw sV5t#>|n coniL^t.i '>f an air piinip, luo air -11 ft ruluniH??, aif iitx^ at P.pprppriati^ < I ia ill *-lrr^ and sit 



"n^ii Unr«^ vvnv vnUo tontroh \ho m\Un\pt ntul pfilhwnv'i of aii kimiik ifitn Ou^ Irtnk (uMn tb<' pump U ii 
nttiirhnc! n"^ Rhnwn , . ' 



.purnp 



I 

i V 



< 



Sjnu nr<^ pfnvMlp<l OT? thr liU*^r fdf ntUu^hni^f lur lift rohirntri. mr ^t<itu'n to tiu* /^totiri «»n tb<^ 

iHtttniii r^f tbi' robiifiin nAwmm nf*» nttfub»Ml b» (bo putup by r<MifHM Unn MibinK fbn lop n^* 



pump J 

> 

nir lift 

UfU'biHi^cl with (ilt*'rl 



pfH^l^jrrg m well (K^t dt'prtrUiHMit^ of drpnrimfTU/fltnrt'a cnrry ibi*? cquipnuM^t ^-v Appvndix A 
for a Uflt of apvcifllty arder housos. - , 

„ 10 



Nol«i Tht fujidti^ of IN pump «M «i« mmmm Is to ftrwW biibbt4« which irill mum Ih^ f^gipr w 
cfietil«l« tolB^ mirfic©. Air mqv#« Inki ihe w«t«r «t th« iurjfact i tl in nm tmM into lit# wafef thfmjgh IN 

l!Ml#f»iif^^#kcf*;ti wcoffllni^ to th* nflH^tunk. Omin nw^wify iftb wii^^r t#mp^riture will dfoji 
belriw 15*c; (fti^ ri #v^fi far a t^hofi rwiod of time. Orliduil slight tfrni^^rAliire ch«ftftA of 6*1a lot Over « 
kmg ij4ri<Kl of timf such cjurinii wfttter i*chcml bf^nk uminllf dn niH prohlems/ if\^iflef| 

iemp^rftlurfi fliiftuatiniis, hwever, are not ennUf mfjiiiipd tn hf miwi nfffflrtl^m^ 

t!ciir#fM are timjallr itiflrhml in tN MghWi^uf h tnvprfl flr^ ©ifwnsivfi mui rini nnrpig««rf ff*f ymir flp^ircifjfti 
ftquarium. A Hnmp-mftcM |ila^tjfT m p}p%\^nnn tofl ihft re^H over the U)p of th^^ tflnk Is c^rtflinfy nd^qtint^; 
Thifi spryp^ln rp^hrr pVBpfirAtlan 99 well fl# to |ir©%finl thft fni.^rhlflVfjui ftpfif^^fBhc nf i^rn**?f^ and i^nrih 



h^^aU^r and nir tijhf**^ 



'J 



Ariiflf t«| ttflirr ^^li«ciiri hf> piiff h^qf^i j ^ny squ^^nnin supply $tr}fp. Knlhw fh*^ dif rrf ifmq* nirlh** 
Hsni^ ftntf ^Uident^ h«nfiltn^ r hydrWM^f fmiu«^nt!y \\% Drdt^f In mpji^ijie 1ih*> 8inny!H of halt 

n u^nr hifiH ilswu f? A ^tnfjjy^anpfu^ft ey^tpfi) N ri*M ^^^^flfy ^l^rn ^ft^ wwif^r h fppjtf^ hrrt^-^ (n tnhln, dnnk* nr 
nnflf»f jt1fv nfp firi'^L *)rK'*^.vour nqwnritim rfintii in ^ w^lvt, pvptpn ^mnW flmnunt, dn not fl(t#impj to jnou^ 
It Y**M m«y hrmk IH^^^U f%^am 0^^^ Avoid dfrf^l ^iinfl^htf it wtll rmi^P fhr ffrnipf^Hturn tn fliirftiHti^^ 
Ififi iTuirlv « € n H'i prvnvHtntt f^xc r^^ivp nlgnp Krnwt^t ut? thc^ ^icj*^^ of ihu li^unriuiiK Tfio ai|unriufn ^hoyld 
ho plnctMi ill iifi ftff^a uf fnirlv rnn*5lnnt f#>mjH^rfltiirr, f^^ijlv frnin ntit*! to Ih^^rMit of iUnnn m n]irn windown 
Knh njv roffMiIrM^lf^!. v% hirh tnf^nn^ nml Chrir hfhi/ l#irnprlnturn fturtuato^ with ihni of Uh^ wn!trr Hu^ ntv 
Ml SuihlfM^ rhniiK^^^; l^^nd fn ntf*.^i^ Hi^i^rt^o., nfiil *U^nfh If p^nqihlo \hv fli|iiniilifii 'ilunild h*^ filnrrd jti ii 
wi'li traVf^ltMl f|fi'rt;^0)U jHninitn Ihi^ Imh to lir-^ rifiu^ fainiliiir wjtii #^|t*?fU4^] i^? >ii»|^;i^p^ ^iit! mak^.T thrfn 



NI A I N 1 IC NAN c;i'; sen KmiM 



»<id ;.u-atur 



CkMn iitsidd ttmi of the gtati bjr tikMf a j^^^^ use 
np #tri/rlnw dmnmm. Thmy kill the t\mh. ^ > ^, , ^ 

4 Check and milritairt the water level-5 ctn (2 \n.) frurti top of aquariuiti. ; v 

• " ' , ' ' '■ ' " ' ' ' ■ ' = ■ . 

Ri^ftiovc* fini? fourth of flquaHum wat^f wirh a plfl»tftf cup ut* hwi, Thtf replAeemerit watci* rrtust bo 
th> sami^ If meratur^ and saliniijr artho water in the aquarium, »o be aur^ to pr^iihfo it itfveral days before 
.rhariMlng iKp n|d w«i«r' * ' ■ 

.Afitvr fi pericHl dl time? (|)f?rliaps ^ munjh) m\gm will begin to grow an thf?. bottoni and^idea of the 
nc|unrjum.«It iinin ihi^ gfvvn nr brown. Thin in not h^rinfur* In fact it la a focMi Bourrt for spmo^of your 
iinininh fi nl^n holp? mRint^ln the* rhpmlral hfllanrp within the? afjtinrUim. Romovw it from just the? vtowing 
^n\p nf thf« ncjtinriuil), Hy jilpnily wiping n N|wirigf^ «r,pnppr towel iilong the inside of tho gla^s,' Algao 

Ki'i^p n ^np[)|y nf piifi* wntef djI j^and tp use Witli student ttftlvit(e^ as widl uh for mooAhly ninintonftlico. A 
wi^fl rirr-TtI niilkjug With a pln^Kc rap wnfk^ well. Do not ust? a fnetal ran or lid; U will rust and alter both 
fh«^ ^fllt nnd mf^tal^^nnfrnt nf thn wnf^T Ffilinw {he direrfifmn rateftdly nri the artificinl nvfi finlt pncknffe* 

. \ ' ' ANIIVIALCAriR • / ' 

f ' ■ "' ^ . . i ■, ^ . / . 

Me aure that your /iquarium ^tfidy, allcmin^c at leaot i8 huxifs U\ weekend) for the temp<iraturci aOd 
^ifdioiiy to MtidHli/**, hi»fore (niying or lcollectlnK nnimnl^f. *i 

H you nrr Imyii^H thetn frcMO a NUire/;fjfete nre Ronie thin^H to oljfierve bu|ore puf<:ha^?ing tliern: 

1 Th'* c f>lor^ c»f n henllhy fi^h ^hfitdd hv lirighl nnd ^ lenr. - 

. ' ' ' ' ' '■ ' ' ' ^ - ■ - ■ 

2 Av<»ifl fi^h with p(Mjr ^kiii c nntlitictri^. nuch hlniniriheN or wlilto |?ntchefu Tiiirf rnay inclicntudiNenHe 

A Knpnl bff'rtlhtnK f^rcr^rnfir nwimrhinK ftinx'olHf) hv n NiKn of illMtuise^ 

^ Kifirvmi^ fiah h»VH n pitMhefl belly hMhiml the flKle fin m ^hown here , 

n li#.f*in yntif nqunriuin with th*^ Innst eipen^^lve ahiTTinl^thnt yoti ran buy; Mnkp f^ure that they survive 
lirfnrr ^iddi!»|^ nuirt' « xfitie Rpeciefi:, 

PRKniNG - 

■ ' ' ■ ^ . . . ■ ■■ 

\hi ntii U i d rurht n«ay Wnit 2 I hnur!i. ft rUirninl f«Jr nfufiinlM to "fsiNl'' for n diiy or two; Consult ymir 
I,;* ill p*^ ^inh' fur ^uf^t^^MtfHl fjiviif ite ^wkh nf yiiuF^aniinid^, Jf fhi|ydnn't i^iit the fnod Within 15 nilnutON, 
renu»vr it l>(*t^iyirjK f«KKl cfiti ccjntanunale the vvtiter. 

I ^v^' jiki viirif ly \n thfir dirH. In ncldition to;d(y finke fo<Ml nvnilnlile Iroio pet fitorOH, you eaii feed your 
fj ;}^ ifM/i-n ^hrmii|i. < hirnW, *5ipiid. cir OHeiMMjq twii ivji wrrk (tluMu^ nuiy hr iwlnhd)!^ nn HrrnpH from a loeal 
fiNh .t<irr| Phirr Uu-j ffHKl io (lireet cnntact with Mrn nni»nioni*fip fuul tOrhiiiH,,^UarfiNh, nml Hitncl dollnrH, 
Kr«*/» n .H)ii hvi hruH' '^hrhnp ;u«' « r'llent for fi^ediOK bi(>Mt yf ynnr aniniiU?^ Nnnic* uninialH need to l)e fed 
M d.Vih . oUH rH nrefl in hv im\ ciiity vsvry rM Conrl fir thinl ilay. f)rep v<^Ty Hmall ninnuntM of fcKJcl in tl^e 
u«puuntr!}^ Wnit unlij 0 i'- narninuMl bi*ft>re luldiiVH n\nre; Watchinf^ an nniniiU'?4 eating boliiivior will 
t|nirklv shnu vi>u tl i rej|OirrinrntM < herfeedinK iM u KriMiter problc'in than underfeedihf^, FiMb lu}\ (Inyn 
Mf f ki ji a s^?'»-k t^5filh<HJi (oiHl tnllhtuifrh thi^ practicu i'^ niif (*ncnurnged!). 

AHCHIT THI^ ANIMvVLS 



Siru t* yiui (ihil ycuir aiHh iitfi are fietting up an at^iMiriiini in whicK/^ome of the aniincdM will bu bnf|d}ed and 
ft_'n]r)SiHj\rtuiKlhe wat#T fnr brief poricxh of tiaie, hardy anlinals Buch oh HtarCj^h, crab*?* Hhrinip, Koa 
ruieriHifuv*, anci ,'^en urrhn-is are rei ommended. They are very hnrdy. Some fiahes such a-^ bkfnnicH, 
teadfeHb. anci nnimmicbnj.:s are more durable than otherH anfl can alHObe UNed, IJelicateHWpicnl fishes 
r< quire niorn anv Pi'eubaritieM of Mome popular inarine crltterH are diHCUHsed below/ . ; = 




- STARFISH 
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Starfish ^rc popular spiny-skinned marine artimals often found along the jottiea and piers. Upon careful 
examinationf^ou will find tiny pin-points of red or purple at the tip of each arm; these are ''vyvH*\ The 
*'eyeH'* can only sense light and darknoH^, At the top of the animal \h an orange spot which iH^filled with 
holes like a sieve plate. When frihgnified by a hand lens, it looks like n ten strainer. ^Vater goes through 
this (straining out dirt and one-celled animals rind plants) and into the starfish's **water system/' The 
water enters the tube feel, makes them swell, and helps the anirna! move slowly over rocks and other hard 
surfaces. If you turn a starfish on its back, it will right itself by using its tube feet. 

The mouth is on the bottom in th^entcr of the "star". It feeds on targe pieces of food by extending the 
. lower part of ^umtomvich through the mouth and enveloping the prey externally, much to the delight of 
students, The starfish eats shellfislj such as^oysters anti clams" by mounting the shell ^^nd damping its 
armt^ aniund it. The "suckers'* ^n the bottom of the^tube feet attach themselves to the shells and rapidly 
^ pull them apart, The stiirfish then inserts its own aComuqh btftwe^n the Hhells and digest its prey. In order 
to view the feeding prwess, place food such as mussels, clams, scallops, or oysters under the starfish. 



SEA URCHrN 
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Flu* Hvi\ urchin is aniitlu^r of tlu* Hpifiy-skitmed tnju ine animals that oihabitH rock jiibngs and pitTs Many 
of lliese creatiirt^s crtM*p over tlu^ bottoin, gorging thetvjselves oii bitHc^f pkuit and (numid materinl In your 
Uiiuarium they will tjften cret*p along tlu* walls (if the glass, scraping bacteria and algne as tht\v go I^ikt* 
tlu' slarfisli they also move by throwing oxM tube feet and re-nrieiiling their hard spmeN, altlunigh ihv 
spint's are used primarily for defenscv Tlu* mouth is on tht» bcjttoin and is HurnnnuUHl by fivi' pans of tei'th 
ini scraping algatMiff rocks. They alstJ hnvf tlu* power of ri*gent»ratiiig H|unes wheii they are broken off 



tnil 



MANTIS SUHIMP 
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T]\b hiantis HHHnip is an aggrcHHive aninud in an aquarium, buryitig itself inuh*r r^n ks and ncraHionally 
nuikinp shitllosv buirosvs in the mud. It can maneuvt^V Itself forward and backward iuid is t]uiti' adt'jit at 
catching it prey. The mantiH shrimp is a carnivore antl nuiy view a bit nf your fing4»r as a delic'iicy. lh» 

kML ' X3 



It has n grey-green plastic-liko outur skeleton with doop grooves separating different regions of the body* 
(ff(H»n vyvH mounted on narrow stnlks are* quite pronounced in tho hoad rogion. 

HERMIT CRAB ^ 
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to shell 

Herniit Crab out of Shell 

llavc^ vfui JihscTvt'd a Nnairs nholl scurrying about at more than a nnairH pace? Most likely this is the 
ii(l<ipi(*cr hfimi' (»f u hermit crtlb, a eomical little animol that lives in the cliseardeti HhellH of tUhers 

Kt|uipptHl with Hi»,voral paii h of walking legs and two front pincur i-lawH, it Hi'nvimgcs along ibe buttorn nrul 

t linihs roeks in Heareh f)f duli^Mite mor.sels from the* Ht»a 

At ti iHain times of the yi*nr^lie hermit crab molts, loKing it.^ haril outer Hkc*leton an it*^ bntly grow?^ A 
Inrgf ernb ri't|uirfs a larger Hhell. T\w tran8fer to a new home \h particularly (^xcitiiig to svatch in an 
a<iUiniuin lust fiiul antt'inpty shell that \s slightly larger than the erab*N pr(*Hi*nt ontv Place it In thc^ 
atjUiiiiuiii, anti your pi^i will rliaiigt* sluOLs wh(*n it is ready ^ 1Miis will oftiMi bo in a matlt'r of niinuU's 



SECA ANEMONE' 
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Anomones arc t hi* flosviM ' lUiimalN of tin* oceati. 'rontaclos surrounding the rniuiih optMi likt* pt^Uils aad 
cntitracl when daiiger threatt»tis jriu?y coiitain stiiiging barbs which ttMnpurarily paralyzu ihoir Hmall prey 
and pi'miit digt*stion to bt^gin oxtiTiudly . riuvv take in footl and dinpOHo of wa.stes through a single b()cly 
tipfmng 

Sonio ant^moiieH mo caVnivorouH. 'rhero are some that collect particles of fotui from tlu» water whih' othorn 
must havt» ftHHi ()ractHl in direct contact with tlieir tt'otacles, Acceptable tlit»ts consint of fri'sh or Uu/cw 
Nluiiup, crabn, nuisHols, or fish meat, Tht»y Nhould oiUy lu» fed when all of the tiMitach'H ari' out l)nt*ait'n 
fmKl'jihuind-be renu)Ved from thtriuiuan 

Stnne ancmtineH are capable of Hwimniing. Others dt'|)end upt)n a muscular disc on thi» bottotn of tlu*ir 
btulieM t4i crei^p over riuks anil saiub rhis disc also unahle.s theni to ''hilch-hik<*'' on hIu^IIs tif other 
animals. 
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FISH 




Fishes are animals with backborfcs that live in the sea. Fast-swimniing fishes usually swim by 
undulations of the body; most slow-moving forms move principally by movii^g their fins. 

In most finhos tho waterjin which oxygen is dissolved) is pumped, in at th^e mouth by movement of the 
bony gill cover and flows out across the gills. T^e fish can regulate the rate of flow by opening and closing 
its mouth. • ' 

Fish are vulnerable to physical handling, changes in water temperature, and salinity. Rapid gill pulsing 
and sporatic body movements may be signs of strejs. 

Different fishes feed m n variety of ways. Some» such as blennies and hogchokers, scavenge and scrape 
the bottom for small morsels. Others capture their prey alive whi|e swimming near the surface: 

A FINAL WORD 

The first stHHion of the unit will bi* the most difficult if both you and your studcmts are setting up a salt- 
water aquarium for the first timet Don't shelter your students from the frustration of luarning by trial and 
error or from the joy of successfij^y mastering a real problom. Although children of the primary grades 
nufy not be alile to verbalize somtH of the physical properties involved, active intellectuiil imd phy.^ical 
involvement in the experience of setting up a saltwater aquarium together in the classroom will provide 
the basic experience upon which formal definition and principles can be built when the child is ready. 

BY THE END OF THIS UNIT 
YOUR STUDENTS SHOULD BE ABLE 
TO DO THE FOLLOWING. 



"Cnoperate within groujjs 

-Show an ability it) follow directiuns in removing and replacing marine nniinnlH 
in the a({unriuni ^ 

»* 

-KiH'p verbal or pictorial reiorilH of obHervntions and inferences 

(iroup ilu^ iiving thingH in l\w a(iuariuni according to a single property and 
accoicling to fvune than nni» property 

"Nanu^ three observations anil two inferenceH about an ac|uarium animal 

"hist iivr obNervntions that wiiuld make them think that Homething is alivi' 

"Name fivi* or mori^ things that Homc^thing alive needs 



(;ongratulations*for deciiling to place a nuirine aquariuni in your clasHroom! With it the world of nail- 
water will add anothc^r exciting dimension tc* your class's studies. 



CALENDAR 

ESTIMATED TOTAL TIME FOR UNIT APPROMINATEtY 3 ^4 WEEKS * 



SECTION 
(Estimated Time] 



INSTRUCTIONS 



WHEN 



Pre-unit Activity 



ORDER FILMS (SEE APPENDIX C) AND BOOKS NOTfiD AT 
END OF SECTIONS 

READ INTRODUCTION: GATHER MATERIALS FOR SECTION I 



Section 1, AGtivity ^1 (5 
min. pef day for 1 week) 
/ 

Section I, Activity H (2 or 
3 30-min. perioHs) 

Art and language art 
activities (2 or 3 30-min. 
periods} 



Section 11 (3 or 4 30-min. 
periods) 



Do Activity #1 of Section I, 
Observing and Asking 
Questions ' 

Do Activity ^2 of Section 1 



)o activities 



BUY OR COLLECT MARINE SPECIMENS 



Do all activities of Section II 



DO NOT FEED ANIMALS; 
DUPLICATE 
WORKSHEETS FOR 
SECTION HI 



2 - 3 months prior to 
beginning unit 



1 Week prior to itartini 
Section I, Activity 12 



Whiici tank is stabilizing (2 

^3 days) 



l^tiay prior to starting 

Section O 



2 -.3 days prior to Saction 
III. 



Section !!! 13 30=min 
periods) 



Do all activities of Section 
III 



Section IV (3 30.^min. 
periods) 



Section V (I or 2 30.-min 
periodH) 



Section VI (3' 30-min, 
perfodH) 



FR rr"^^ Vll (Evaluation) 43 
tl^^.tnin. periodH) 



COLLECT MATERIALS 
FOR SECTION IV ^ 
DUPLICATE 
WORKSHEETS 

Do ail activities of Section 
IV 

COLLECT MATERIAL 
. FOR SECTION V 

JINCLUDING RECORD- 
FILM) 

Do all activities of Section 
.V 

PURCHASE BRINE* SHRIMP 
EGGS FROM PET STORE 

Do all activities of Section 
VI 

COLLECT OH PURCHASE 
FOUR NEW MARINE SPECIMENS 



2 days prior to Section IV 



Do all activities of Section 
VII 
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2 - 3 days prior to Soctiojn 
V 



1 day prior to Section 

Allow 2 - 3 days for 
ate King 

1 day prior to Section 



mf mm d 



Processes: 



Observing 
Inferring ^ 
Experimentihg 
Measuring 
Frodicting . ; 



SETTING-! 



Content! Setting up 4 saltwater aquariuni 




ehaviorhl Objectives^ ^ . 

The student ^111 be able to: * 

--name five needs of living things found in water 
--measure salinity and temperature of the aquarium water, ^ 
--^escribe and slate the functions of tjie aquarium equipmen^\ 



' — \ 

Teaching "^ps' ' ' - ■ 

Section I is an introduction, intended to arouse interest ^nd inquiry into tft^ 
marine environment; it is not intended to provide ' answers/* The answers will 
come later. The concepts introduced will be further explored in subsequent 
fessons, sd don't insist on correctness. Give your students the opportunity and 
freedom to explore poisibilities. 



AlteTnativqt^ for Larger Gt^oups^- * * ^ ' 

For grouls larger than fifteen students (and if funds are available) two ten gallon tanks work well. 
However,jif this is not possible, one large gallon jar can be used (these can often be obtained free from 
reBtauri\;5rts or school cafeterias along with an aerator (consult your local pet store for specific equipment J 
Bimontl'jiy water changes of one quart might be necessary if you use such small- containers; however, 
certain*ihnimals such as snails and crabs can be used to, provide natural filtering and to avoid frequent 

ater/iianges. Danot place more than two small animals {fluch as a anail and starfish or a crab and a sea 
urchim in each small container. Larger populations may die from an accumulation of wastes. 




oferfa 




• goldfish in a bowl 

• leafed potted plant 

• jar of any size 

• shoe box 

m plastic container ' 

• pencil box 

• ten gallon tank (glass) | 

• subgravel filter, with airlift columns 

• air pump 

• 2 air stones 

• t^roo'way valve 



• air line tubing (3 ft,) 

• gravel (2 llKs/gal) 

• small saucer or bowl 

• three styrofoam cups 

• artificial sea water salts for 10 gal. tank 

• four plastic drinking cups 
•cup of dirt 

• strainer or stocking 

• hydromotor (plastic ones are safest) 
•thormomotor 



thermometer and hydrometer might be borrowed from a high school chomistry class. 
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TO BE DONE ONE AVEEK PRIOR TO 
SETTING UP THE SALT WATER • 

Animals , \ 

A* Begin this activity one week prior to setting up the tank, allowing students time each day to observe 
changes in the water through feeUng, seeing, and smelling; This eKtanded exemse introduces the need 
for filtering wastes from the wattr in the aquarium. Have your students place fresh water in a bowl find 
nllow it to stand for 24 hur3. Then place a gbldfish in it » Feed it once a day with fish food* Don't change the 
water in the bowl during this time so that wastes and excess food can accumulate and become visible* 
The follov/in^ questions should be asked on several consecutive days: 



Would you like to drink some of this^ater now? 
*Ib the water the same color as |t>was the flrst day? 
Dope it smell the same? 

How does it feel? ' ■ 

What do you think would hdppen to the wat^r if we put four fishes in the bowl? 

If yeu were the fish, what woul^ it feel^like to swim in dirty water? 

Can you thinfc of some ways-that we could keep the water clean rather than 



What would be a good name for oi^r goldfish? ^ 
One that describes hini? * , < ^ 

ex. **Scales", **Flnny*\ . ' 

The goldfish feight also be used later in this unit to'point out the idea that fish are different; some live in 
fresh water, like lakes and rivers and sbme live in'th^ saJty water of the ocean, 

PInnts ^ ■ ^ 

Ji. The purpose of this exercise is to encourage more careful observation of the needs ^nd behaViora of 
plants as living ^hings. Since plants do^ot actively scurry about or eat baloney sanHwichesi yaung 
chUdron often have difficulty deciding whether they alfe alive. Plants have basic needs and exhibit very 
subtle behavioral responses One of the more easily demonstrated responses in plants is their ^moveme^t 
toward light. • ' . 

Have your student place a small leafed potted plant on th^ window sill, Leave it in one position so that the 
leaves have time to turn toward the light. Then turn it so that the leaves are away from the sun and 
observe for several days, ^ 





Activity 
. SETTING UR 

WHAT DQ.OUR OCEAN FRIENDS NEED 
TO mm IN OUR CLASSROOM? 



Holding up the goldfish in a jar, begin the lesson, 



If we wiintud to keep some of **Sgale'8" friends from the ocean in our classrponi* 
could we just put them on our desks and take theni to the playground with us like 
ft puppy or a kitten? 
Why? 

What do wo need in order to make a home for our friends, like "Scales?" 

Make a Hst on the board of all the students' jjuggostions. Accept nil rosponaos, ruaaoniible or otherwise. 

Is there anything else? ' 

O (This list will servo to inform you about what the cljlldnon know as well as about any mistaken . ideas they 
£RJjC '^ave about the marine environment. ^Analysis, of= the list should come lator). 
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Can you act Uke a plant? / . ^ 

If you were a plant, bow would you act if the iun were shining on you? 

to a dark room? , , " i 

What would it feel like to be a plant? 

How would you feel if i^meone forgot to give you water? 



Selecting a Ho^e 




Place several cpntainers (such as a jafi shoe-box , coffee eup, pencil hoK, and a clear plastic cup) in front 
of the class and aik the children which would make th^ best home fop^ p fish. 

. Why? (List hs many as you can get.) ' ' 

^ ^^at might be a better one? v 
Why? (List all). / 

Bring out the glass tank and ask if it. would be okay. 

In what ways is this better than the other containers? 

(Again list as tnany answers cis you cqq getj. ^ 

As answers are given, be sure to ask "why" in order to underitand the children's reasoning. They might 
^ all be focusing on a specific variable. You might help direct their attention to another possibility, (i.e. 
Which container would be best if we *want to watch the animals?) 

JHave your students decide on a place for the tank which meets the criteria discussed in the introduction or> 
page3,Hffve your stu^dents place the tank in the appropriate setting and check for leaks (page 1 of the 
introduction). ' - ' 

Have your students assemble and place the filter and aeration system in the tank as^escfibed in the 
introduction on page 2, If your students want to know what it is for^aak them possible uses. Then say that 
that you will come back to its function later. 



Air 

"Let's look back at our list. 

Ifl there anything that we must do before wc put something alive in here? 
Ask the children to hold their nose with their hand over tholr mouth for ten seconds. 

Do you have trouble? 



We need air— hew i^ir in and old air out. This is hpvv we breathe. 



ERLC 



Is the goldfish brqathing? 
How do, you know? 
Do you know for sure? 

Point out the movement of the gills and the mouth. 

■ ■ •■ . - ■ .■ u 
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Doei thig mekn that the fl^ ■[ 
Could it be doing something else? \ 

Eating or drinking perhaps? ' • 

Whore does new air get Into the water? * 
- Where does old air get out of the water? 

Does water On the bottom get as. much air as water on the top? ^ 
What could we do to make sure that all the^ater in the tank 
gets up to the^air7 

Hook up some Gonnecting tubing^ to the pump; plug It into the wall socket and hold the tubing on the 
surface of the water. - * 

What happens to the watfer? , 
Do you hear anything? • 

What ^oj^ou see? . ^ ^ ^ ^ = 

Attach the airstone to the end of the connecting tubing. . ' 

What happens to the water now? 

What do you hear? *^ . ^ 

What do you see? ^ 
Are* the bubbles the same? * 

Assemble the airstones in the tank by connecting th^ni to the air Uft columns and inserting the columns in 
the subgravel filter, (See diagram in equipment section of introduction). 

Gravel Preparation 



If we Were to take a walk on thp^ seashore, what might we walk on? 
So that our aquarium is more like the flshes* own homes in the ocean, 
can you think of something that we could put on the bottom of our tank? 

Have your students rinse the gravel with tapwater several times until the wash watjor is no longer cloudy. 
jDo not use soap or any other type of cleaner. Let the students sooup cupfuls of gravel and carefully place 
them into the tank until there is an even three inch layer over th6 subgravel filter. 

Can you think of , an animal that might like tp live in the sand and gravel? 



How do you think that it might ntove? 

How would you feel if you liverf in the gravel and Hand? 

How would you got your food? ^ 

All af these questions will be explored more later. They are introduced here in order to stimulate 
thinking, personal feeling, and careful observation of the creatures that will be living in their classroom 
aquarium. 

Water' 




In order to prevtMU stirring the gravel while pouring In wntor, place a bowl on top of the gravel in the 
tank. Hav« class memburH pour the tap water into the bowK allowingjit to overflow until the water level is 
apprcmimately 5 cm (two inches) from the top of the tank. This is a ' working" nquarium and this space 
ailowfl room for the children to remove animals and plants without the tank water sloshing out! 

Fill one cup with tapwater (A) and one witR a mixture of ^ ^cup artificial .Halts and water (B) (label theni 
Cup A ancrTup IB). , \ 
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I Lit each of the studenta dip' a finger into each contakier and ask thezn the following qaestioni* 
Do they taste the same? 

WQuId you Uke to drink, bathe, or cook with Cup A or B? I 
' ^ ^ Why? ^ 

^ How could we mak# Cup A taste Uke^ Clip B? . 

Another way to distinguish the dirterenc© between tapwater and ocean water without tasting it is with a 
hydroipeter. •Place an hydrometer into Cup.B and ask the students to read the water line oij the 
hydrometer. Repeat by placing the hydrometer into Cup A, It the cup is not deep enough to allow the 
hydrometer to float, try a quart jar, 

Does the hydfometer read the same? 

Why? / - , 

Place the hydr^eter in the ten gallon tank. 

What do#8 the hydfometer read? 

How con we make the tap^water in the tank the same 
elb the water in the cup? ^ 
' (If the students add salt without stirring caU th^ attention to it.) 

Where is the salt? C 
Where do you want it? - r^'-j 
Why should we stir the water? 

Can you think of another way that we can make the salt disappear? , 

If the water level goes beyond the desired level on the hydrometer, give the children a chance to figure ou^ 
how to correct it, . . 



Optional^ 



What docs the hydrometer measure? . 
What would happen if we added sugar to the water? 
How did we know to add salt and not sugar tp 
make sea-water? 




Wastes 



'*Why do we flush the toilet when we use It?'* 

If theru are other animala in the room, diacuss tliQir wnstes. Holding up the bowl of goldfish, disqus%vij^o 
need for waste removal calling attention to the goldfish in th© bowl' 

'* Whore oEe the wastes?" 
Can you see them? 

If you were Scales, would you rather swim in clean water 
or dirty water? 

How would it feel to swim in dirty water? 

Living things in our aquarium like to live in clean wntcr. 

& 

llow can we make the water clean? 

Do you think that living tilings in the riverN and in the ocean hnve wostcs Jusf 
like you and I do? 

VVhcre do the wastes In the rivers « lakes, and ponds go? 
Teacher Donionstratiotii 

Mix n small amount of dirt in cup of water within a plastic cup, Pour ^ of i\w dirty water through n 
strainer lined witli cotton, catching tho filtered water from below in a clear container, Kopont as often as 
nocossary in order to fiUor tho water. 




WhJeh water would you like to drinls? 

(Show the origitial remaiuioj cup of dirty water next to the filtered water). 
Why? 

Which do you think is cleonor? . ^ 

Why? ^ ^ 
Where did the dirt go? 

After this demonstration Task yaur students how this syatom might help to purify the water. Then- if 
necosaary, point out that the gravel and the subgravel filter trap tho wastes the aquariuiti just as the 
cotton in the strainer trapped the dirt. This is J^st another way to make the water cloan. Start the pump 
ond adjust the cur flow with the three-way valve bo that the bubblos hroak evenly at the surface, (See 
diagram in equipment section of introduction J 



Temperature 

Arrange three cups of water marked^x, y, and z Ivory cold, cool and very warm). Ask tho children to dip a 
different finger into each, | 

Prepare two cup^of water tliat are closer in tomporature. 

Ask several children which Is colder. How did you find out? 

Do you all agree which is colder? 

Which i« Aght? 

How can we find out? 

V^hen wu say that something is hot or cold we are talking about the tenipernturo. Show the cUish the 
thermometer. 

Have you ever Been a tliermometer before? 

Where? When? 

How Ih U used? ' 

Place n thL*rmometer in a cup of ice water and then place it in hot water 
. What happens? 

A therniomoter is another way to find out if Home^thing Is hot or cold. It a way of finding out exnctly what 
the tumperaturo is. 

i 

Ib tho ocean hot, cold* or cool? 
Why? 

Would you like to Hwim In the ocean if It were hot? 
Why? 



ERIC 




Teacher Tip: * ' 

Thin would Ix) a good place to teach the skill of scale reading uHing a 
iluTmomoter. It may beHt bo done with individualH or Huuill groups over time. 
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Fish cannot put on and take off an ovorcoat lUce wo can, so wc woni to bo mm that wo keop the 
tomp©rature at a level at which they iurviv© beat. Draw a themiomot«r on the bwrd. Fish like la live in 
wator whose t€mperatur0 is b^otwuen 15^C (60®F) and 25*C (77^F). Tho pray h'ho In tho thcrmometCT 
^indicatuB tho tompcraturo. 

What numtor doos the water in the tank read? 

Is it between 15**C (60^F) and 25*C (77«F)? — , ; 

In setting up the tank what should we do if it rcndH .30*C7 
(86^F) or 10°C {50*P)? 

If the children sugge*it adding hot or cold wotor, ask; 

^, What will it do to tho AaUwoter in the aquariuni? 

How could you find out? 

List studunt'B suggeHtions and try some of them, 

Food What Hholl we feed oyr friends from the sen? ' 

Can we give theni the Bamo thlngN that we cat? 
Hamburger? French Fries? Why? 

What do you think that aniinnla from the Ben like to eat? 
We'll find out this and much more in the weekn to come, (See introduction on caring for nnirine animalaj 

ENIUCHMENT ACTlVrTIES 

Art Activity 

A. Make Htuffiofl (3-D animalH of cloth or conHtruction paper) of who ih etuning. . . , 




• construction paper # Hiring *4 

• stapler # cniyoiiH . 

• cotton * ' • tree twigs cir fallen brnncheN 

Have your Htudcntn cut out duplicate HhaptvH from c(m«triiction paper of their favorite marine nninuil. 
Staple together leaving a 1" hole at the top for innerting cotton fluffing. Slnplt* holtn attach firing 
vXaseniWc* as mobiUvs or hang' on limhH of an oUl fallen tre*^ hranch. 

H Next week we will add Home of tnir water friendH to tluMr new htmitv 
Who IN f'oniing? 

Cnn you dfuw the an! main you think will eome live ^ 
in ouF nquariuin? 
Why not Sen I en? 

Hcalen in a finh that liven in frenh waiet^liku the lakoM atul rivern. He clocks not live in tht«-t)C(uin DiriCUHs thi* 
differ(Mice between lake wntefH and f>cean wutern. A froHhwater plant might be placed in snllvvater aiui 
obMorved; however, chi not put HcaloH or any other freHhwati*r<niimal in Halt wiiter DiHCUhM why this in a 
g(KKl place for a valucH dlffCUfiHion. 

Language ArtN 



Makt* a poster of the nciuarium 



Materia fs 




m poHter , / 

• conHtruction papc>r • 

# pin^ 

Make word lahelH for partn of the atjuurhi^n whit'h can be pinneil on. Am a new plant or aninial arrives 
during the unit, adil a new word idgn and picture of tlu> plant iir anluuiL 

Oo 
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SECTION I . 




Ik-hrt-n». June. LOOK AT TtlK SEA ANIMALS. Childrun'n Ptv»h. 1075, 
Goudny, Alice. HOUSES FHOM> TlIE SEA. Chnrhvi Sfribncrs Sonn, 1059, 
Uotmi, Loo. rm BIGGEST HOUSE IN THE WORU), Pnnthwn BrKik,-,. Inc I'.HW 
licmni. Us>. FISH IS FISH. I'nnthwin lk>ok», Im. 1970 
Momo. ITflUK THE SEA BOOK. Stnrv Fold. 1971 

4 

Adilrt.\H.no.^ of himk e\)ni|mnit*H found In Apprnilix 1). 




A mop OF WATKll. /j'AIHJ Harr KiIiuh (\)lnr \ \ inituii^*H 

\OVn FHIKNn THIs VVATMIi ^ iMirycUipiiiHliiV Hrifaiuiuu 1811 CoUn i\ minuU^ 

i 4' ' 



ODSKRVrN(i MARINE ANIMAI-S 



Brhnvinrnl Objcrtlvr. , ^ 

T\w ntudent will bo ahh U\ difltingul?ih ihin^B thrtt nri* ihv mmo 
fmni thofn^ thnt i\tv diffordtit on thn \m^m of ft i^UUiHi prnjHTtV 
such nn nhnp4\ rolnr. nlro, movonlent, nncJ toxturo. 




Ti^nching Tip^: ^ 

i hp mtrcKhictlon of nniinnlH txmi plnntH inUi their liornt' i\n eicollunt 
np|K)rtijnity fur ob^orving tht^ir diffnnmro!i (\n wnll m lhi>ir laimilnritit'S. Tht^ mm 
urchin. MtarfirihnH, crjtbH, unci ?nnil*i can hv hnndliHl gontly atVtJ rt'iuovtHl from 
iht* wator for n Hhort porUKl of tirnt* (up in fiW'mmut^^s) if .ni?co^Hnry. The 
shrimp nnd fiMhr?i art' connidt'rably mnrt* detica£4\ huurvi^r. njul shoulcl not bo 
hantl!t*(l at thU ijrno by tho /itudonM. (ii\o Iho HtudonL?^ pl^mty of timo fof 
oh'iorving, "iwming ahuut^'. and i^xpimmcm^ thoir now wnt4'r frioiuM. > 




Snfoty 



llonund tho MluibMitM b*-fnro aiul diiruigthi* h M??ofi thai Iho aniinnlM nniHt roniam in Iho wator at all timoH 
unh>H^i caroruUy i<uporvpu tl by you. Thv rluldrrn ran tcVUrhlhom vrry K«*atly nnd briofl^^io m'mv what thi»y 
fOif^Uiko and in wntrh thnir b*'havifir Ank how thoy would fiM'I if MonuM>n4^ k«'pt poking" ihorn and dunking 
Uiuni ui iho waior. . ^ . 

How Nhit)iiitl till* cibNi^rviiiK bo dono? 
IMiinls mn\ \)V rtMiu>vr\i frnin ilu* watiT for a |K*riod of tuiio not longi^r iHah nrvo hour^ 

fliuuilitig iUv Afui'^J'j; 

Ifandlo ihr aiuin^dM wjt h ooiN svhonovrr po*iNiHh» W hrn doing handfJu)n artivjlir^^, ht* miuo Nt\idont*i ruitio 
thfMf hiuuht With Ns nliu l><'f4Uo tinu hlng tho nunuu* (U^anifjniM Ih- ^lurr t\wy riuNr tboir hanil>i (honai^^bly 
'If viiu lakf^ vvnt<*T from ( hr lupuu nuu for m\u h artivitios,' rophuM- \i with nrw lulifliMal soa whUm 'So*» tho 
uif r*Hl ui t inii for n«)l«"i on nniiual onit* ' * 

DtMidi ia i\h' Afjuariuni 




hiinthis II nntuml iKX'nriinro. Whon it mTtirjirdiMruaiJ it Lot ihtmuuimm trairh tho animrdM nrul AfT^t^rVt* 
ho vhanKOH txlivi di^nlb 



Removdcicttd nnirtmls and plttnia from tho aquariuni as soon as they are noticed. Thoy decompose and 
tt»lrft»t^ wfl^te products that upset the nutriunt balaricio of:th© aquarium* Large natural bodies of water such 
as- rivers. 'inkos, octnns, and streanis can absorb the^o wnstcs; hpwovpr. ^smollor aquariums caiinot. 



ncriniiicinK 



Thp dij^tinctum brtwec^l'ah db,^rr%'iUlon and an Inferenco is often confumng, An -obgerVaUon is a 
di'Hcription that is porccMved through the five senses of sight, hearing.. touching, smelling, and tasting. 
This inrludes nieasuring. " ^ 

The HtnrfiHh crecp« along the glasH. 

The, water Is clenr and cold. 

Our nqunr\iurft in in the back of the rm^m. 

ThI' crab ^luikes a ficralching sound as it wtUks along th^ glass tank, 
^. Tl^^ rnrihworrts is ten crntimeterrt long. , ' 



km 

invnK^'S 




CM, ^^iui'SHl involve? n judgment or conclusion as n result of one or more obseT\^ations, It 
Fming t'XplanntionH nr causes of evonts Ihnt have CKCurred. 



Tho urti^*i^ If* fisliy hecnuse there were fish in it yeBterdny, 
. The ijUtHVNli is not hungry beeause it did not oat my Bandwich, 
,Thif u'hiu* pouiic^F is sugar, 

Yhe crab likes to Ik? huid. 



If nn animal movo^ lownrd ftHHl, yon might infor lhat it is hungry. You don't knosv for cei^tiiin. You are 
only ohNtTvinK a eral) nu^ving toward footl. Inferring as a skill will be the subjuct of Section III. 




% pt'iuMl t>r other fainilinr classriHini object 
% gnltifish ill iMm I ■ 

• pnUiMi pliinl (trotn Ht'ctton 11 

• i \v ill!'*' nun.it IumI ( onlainiTH (r> = deopV 
( Irar larH <jr plastit^ fond containers vvt^rk 
\s\A\ as as tlu*y arc thoroughly rhuinod 

• luttnuih' aiui fuiltwat(«r phin^s (starftsli, sea 
Ufchnv, crabH. ^auuls, MhriiTip. l)U*nny) nrc 
Noin**t inirN uvajiabh; frinn an aqunrhun 
supply <)! a pel store Sei* page -1 of the 
intriHUiction for luntM on buynig anuiuils and 
\pp*'!uli\ n f4>r a list (»f marine life sifpphers 



• magnifying glasses 

• fjlish light 

• r^l^rs ^ 

• fi>5d tor'tht?^ nnimnlH 

• l)rftc|i (OkI white construction paper 

• playdough 

• rocks, Hhells, sand, etc. for decorating 

• |>hiydonjd> aniinals ^ 

• toothpicks 



Activity 4^1 

Nesv piiH i'SM Mkills an^ introiluctHl hy first allowing your students to nuuiipulate very faniilinr olijocts. 
I nfiuniliiir objects ami live aninials proviHo too many distractions and are mor(> effective after the 
•.tuiientM have [iractued their new prm'esH skills 

Htunething faniiliitr 




O Hold up a fanuliar ohi<»et such as a pencil ai\d ank sonio of thy^fnlUnving tluestionM in order to encourage 
ERJC caieful obsorvatioii; ^6 

18 , 



jriitt 0Qd iotttthlflg In imib that Is tho mm ^ow mi ih^^ 

Cm ^du Hnd MOielhliig lhal Ms Uk^ the midg et *Hh ? 

C«A jraii And Qomithliig Ihat ImI* like Uie edge ftf tltA . f 

Itt tim 2^^^,.^,pi^e than three CQniitiietofft long? * 

Itow ean And Mil? 

Ill It iottget Ihfin your flngerr 

How €Afi ^9 And out? 

Whfll mn you qtoer vo ^flrf tell rno aboct iMn ^ ? 



Dpfino what ttji obaiirvflilon la, All of thorn cltibi that wo havo bcoti giving caJl^tl obn^fvntjoriN/^fi 
obseryaUoii W a du».or^ft de^ know by Uitog Oiir serisoa. 

H^^ / llew do wo htiow thai ¥vttter in fliihjr? 
Tbfi blfds Ar« chirping? 

Or Ihttl th« flky Is blue? * i . 

' ^ Dp wo k(i^ for iuro? ' ^ 

When we ugo our oyoSp our Vmgem, our noso, otir tonpie, or our enrs to Bay aomGihln^ nhout m objeet wo 
Call it an obsorVBlioii* ^ ^ r % : 



Can you triRiiO an oli^r^^ntlon nboiit^ 
Ropbai ill ordef to drill Ihe ^ord. 



.7 



Sdrt out tho obv^ervaUoiis ftOfn tlf© non'obsorvatiorts about the object obove. An a clmn iriok^ ci Ikt of uH 
Btiidi*nta* st^tomentB. Kopeat using flnothor objoct Buch m a clip and lo^ the atudcntfl s^rt m it\^ 
Btcitomunia.of * 'obsorvatidna" arc givon. 



^dttit'thlttil dllviri 




Using tho guldfiflh (ind tho phmt from Section I ancourn^o tb© skill of obscrvatlun by pBklti^ /^cimwI 



<Jf?idnsh 



EKLC 



What nbHerviilinnH bim you nmka nbnut.ScnbR? 
About ihi' plfltit? 



Crtn you find Homethlng in the rfMim thatjs Ihiv mime color m the goldfiNliV 
Cnn you find li^ nrniN, iciil, iincl i|iouthV < 
/Vfo any of tliom niO'vlng'? * 

Do they.ulwii^H incjve? ^ 
Do^B tho fltih liko to Ntay in ono pluet'? 
Do^ft it D^^f ^ump iEito Uia sldo of tbo Jai? . 
Hovo you 8CUI1 it mt1 

How dpCBi the fi^h Jar fimell? ^ 

Would you likt? to lirlnk n wliolo ^hm of lh« u'atrr tlmt thp fiflh in Hwinmiiiif< in? 



Ro yolb hear any BoujidH when the fish swims oJong the bottom? 



What color crayon would you uho to clfflw the plants? 
Aro all of thb lonvGs the iame color? 

Cm you think of boiho thing ^Ibo thiit fecl» Juai liku tlio loiif fecla? 
•What feels srriMthbr or rougher than the lear? 

you seen the pJniit moyo? , ^ 

Dofis It move like the goldfish? 
Dooi the plant always face the mmQ way? 
Why? 

.... ,.: . . . ,. -?? .. , ... 
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' • V^lhleh of thcM we ob«e>Viitkitis? ' .. 

• yim : v ' ... , ■ 

V^hleh lertft did you ue^ mmkiB meh of ybur ofaseryailtDfiaf 
VihH do you Utiflk wotlld happ«a 11 «ve pul a laaf l^imp w«ter7 / 

' , 111 idt vvflt«r1 
' = . Why? ^ =: . ■ — . ^ ^ 

(tf^ li and let Iho iludoBiB obaarve «nd infer why ceitvlii tlilngA liBppo^.) 



ActMty#2 

*#^3W0BSERVING MARINE ANIMALS 

.< Divide thecl£i58 itita four groups and havo'thom seated aiDvnd different toblca, GlvO each tcani b tMxme 
^hich thfey will k^ep throygh&ut the miti Conslstoiit poijping w weU aa a teatti aome odghi sei^tt to - 
ihj.plro flomo group IdontUy* ' 



- ^Th© aftimflla ffiust rcmyn In the water it all timoa tjnloss Bupervieod by you. 

For OQch griup of sludcnts* propnre a flrnalt cloar widd^^ thin layer of 

troiispaTtijig water and W- df' aquarluni water. While the studentg are doing thU nctivityp you, will \)m 
graduflUy acclimotiKg the animnla by adding a flmall aniount of aquariuni woter ( % cup oybry Vt hour for 
one hour) tc the individual containors, . . , 

Let's Qxaiiiiao some^f oar friends bofore wo put ih^m intc their n^v^ homo. FlacD an aalinal or plant at 
qach table in iho pr€)parod dishas of wator and aik the gonornl quostions first in ordor to focus tholr 
""obflervatlons on aimcific tbmga su^h as movomont, toxturo, color, and sbapo. If nocoes«ry agk more 
specific qiii^/itsoris , \ ' ^ ■ 

Uat m mariy obBervatsons-things you can portdvo hy uning ono of your sLMmeB-os you can about your 

- % Hc^ ihflwy edh you fiiid? , 

What daea It feel like? , 
Docs it hit nWri liko ours"? ' . 

r ' . Can yoti IhJilk of luiythlag cIho that feel* HK^ ^ ^ . 

Hu^t^ drIOri .tho _ pTiOVG?- 

% DocH Jt over Htop nnovhigt " - . ' ^ 

Cati yoii find the feet? . * 

Hotate the ^nimny among iho groups so that each group vv^ill have a clianeo to obsDrvo each spocimon for 
J ten to fiftcon rftinutoa. If necessary this activity inay take more than ono day. In tho moantirtio anlmcils 
nhould he placed in the aquarium by your studGntfl accbrding to the procedure doscrlbcd In Activity #3, 
C3ivo tho Btudt*nts ynau^h time to obs^rvo and become familiar with the differont aoimnla and plontfl. The 
objectivo ifi to dovolop th«) skill of obsorvatton by focusing thoir attontion on tho aniinala and plants: Ask 
^uL^stior1B that wlU Btiinulate thqni ^ 

t^ftmy flfc^rfi ili<^ nnd thft -jiiike? 

V{^Vi ore IKp ■ itnd thp» diffnmnt? 



ActiHty #3 

iCOMPARINCibBSERVATIONS w^^wm^wm: 



^ . Supervise tho placing of tho animals and plaats in the aquarium. (Dip tho container with the amnials ) 
iato the ifcavaftrilim yd^lyays a^d let tho tmaaaj or plant flow out with the 'watoT.) ^ 



Allow tho'studcAfl iyie to ofcgcrv© all of th© unininlfl together in tholr now homo. 
HttM' ate ihc ftdrtittlft Iho sftnie? ' 

DlffDjOill? ' * ' 

Do flwy' III th^rn rfffV0 in tho sumo wnyl . 
my 0/ ihetti ^imy b ono pliieo fiic)re thciu another? 
* Do thaa^ ©v^r n^oin to flght? 

Who BW^H lo^lflfnoit often? 1 , 

Which <if ihw stntentetitH nfo obsarvations? 
Whlcli ^rtf rtwi? 

Why? \ ; ' ■ ^ ' : . 

What Mt\0^ did you use for each of your pbeorvations? 
Would hmi j^our lUdch that your obBervatlons oro turo? 
Why? , , 



Activity 14 
SUMMARY-A POTPOURRI 

* Inordor tordtiforct^50in<)of thoBtud^^ obaorvatldns ahd tooneourugo thonitotransbrtheproc^ of 
dliBervfttion to thlnffrt <)ut.^i(l<) th^ aquorium, ask sovoral children the foUoVing typos of quostions^ 

Scuiitg ^ ^ . . 

, law tlUnhlhgof s^Vt^riiUhingv^ ititho roOrnCitdoo^nothMyotoheinthenqyari^^ 

Cnn ^ou Riid ih«w? 

my of tliG iiiiiriiplB look the Bjpmu bn ih^ top and thie hottoniV 
■ llow nre they tho Rprno? ' 
Hfiw Qfo thuy diff^rciit? 
1 • Can yell Uriiiiii^ ti d rawing on the? boflrcl ta show how- the hermit criib tfiicks iniglit 
hK)k In the antirl? v . 



Touching 



Can you find soindthing thtif feels like the gtarfish? 
Vmm the plunt Tml like my of the anhnnls? 



Moving 




Can you pretend td ^alk like a herrnlt crab/ 
Can' you mnke n Rdund lik<| a criib M^alking oft glass? 

ThosG qucslioas am BVggestioTis ; feel free to add to thom. Contiriue throughoulWhe week ^itli qucsttoas of 
this^kind ill or^&t to Dneourage md to drill the procosa of observation.. 

er|c : / ' ' 




• Activity *g ' . ' 

Attltudo ifl jQ vltfll part of this ttplt. This k not an opUonftl l<esiOfi/ Whonovor poaslblo osk quf iUbiis 
feimllar to thoi© thai foUo^V ' In ord#r ' to atlwiulMe ^ d^^^ ttbotit fcftlipgs, reipOrtiW^^ and 
&xporloiicea, Romombar» studont coiAwentfl flt^ to be ftcceptod ivithQut criticism or value Judgmetiti. 

Which onimpi would y©u iwogl like to be? 



Whnt would it foel UliD io > Hah? 
Con you move Itlio a gddnih? 
Whflt wduld-hf^el llW (ft be ii^^fl^^ 
A flsh without food? ^ 

Why Is U nice to havo fl flgh lo c?ur rMiii^ 
Cnn you act liko n plflttt? 

Whnt would it foci Hko to b& a ^IttUt? . , 

What would 70U f^ol lUe If yoy^efe o pldni ^nd the w^veg 
jot very rough In tli© odwji? 

Whnt will wo do to tilco cor^ of ih« plflntB arid diilmala in 
our aqiiiirlutTi? . * 

Whnt do we Imve 10 do to tal^^ cflro of thtelr frlMds who flre 
still in the oceoiia? ' . 



Optionfll Activities 
OBSEftV ATION GAME 



Om person in the class isaent QUtof th^jfe&jn, A? a group, the elwa (lecldea on an qbjoct in the room. 
Whcn tFio person rotui;ps to the* clflSflroom he/g^^ to guess the object from cluos (observations) given 
by mornbers of tho class/The cloas muBt be eleryd b watch fti^ Mn-obscrvation stotomonts, Tho object of 
tho gaitio is to guoss the object in as tew clu^s as possible. 

Hupcttt two or throe times with difforotit cluldren loflving the roonx. This oxerciso can be done durirtg any 
free monigrits during the day, " ' 



t\. 0BSI5ftV ATION DIIILL ^w^w^ 

Directed to the class, hold up an inanirtiflto forniliar object (cli^lk, eraser, penclj) Jind asli for obaerVations 
about the ol)Ject. ^ ^ . 

Hepeat using an inanimate urtfamiliar object such as toa, instant brDakfast. baiting spda, o;^ brine shrinip 
egg?) (avuilablo frnm pet atorej. Encoxiroge your studeats tp use all of their senses 4n malting thoir 
olmervations. Encourage measuring whenever possible/ . . ^ 

• « . . ' ■ ■ ' ' ' - ■ ■ '- ' ' i -' ... 

Repeal using animals frdni the oquartUW, I£a Child rfiflkes ft non-obsemtiOT^ 

f far sure, < . / ' 

Ask the stuctents to mold the shape of their favorite aniinal or plant out of playdough. Your role during 
the art portion of this activity is to ask stiidents how they cpuld niako their objects look more like the 
aniiTial in crder to encouragD'Closer pbiervatlon. Other tnemh^rs of the class try to guess the animal from 
tho shapes. \ . . 

^an you think of anything else that has the eft^e shflpe? 
Are all of the animals in the flquariuni the saaie shape? 
Are they all the same size? 
How can you mflke the playdoagb onlnid brger? 
r-Q^^- Smaller? 

tHslL Can you moke It feci like the sea arcWn? Starfish? Pish? 



ENftlCHMENT AOTlVirlES 



Art Acllvliy ' ' ; 

PuppcUl of Aqiiatium Anittti)t« 




M 



dferfa 




• ConBtmcUon paper 

• stapler 

• cottaii 



) sticks (twi%B wid fallen braiichei from a trpe work woU) 
I aand^ shellii crayons, or paint for docprating the DUtsido 
,ot the puppets 



Hiivo your students draw a«d cut duplicate ihapes of their favorite aquariuni unimal put of coriatnietipn ^ 
paper. ' ■ . • ■ ^ ^ . ; 

. How can we mako liUr stuff ed ahini^s look and feel Uke our real :flquarium flnlina|s? ; 
Staple around the edges of tho shnpos, loaving a two inch hole on the bottorri for ptuffing with cottoii and 
inserting a stick* \ \ . . ' ■ 

Letiguago Arts * . - . 

\ , ■ ■ ' ^ _ .. . ^ - - - - : . - ■ ^ ' " 

Aa a class youV students should compose o stoiy , orplly or pictoriallyj about some of the animals that they 
have observod in thoir aquarium. , ' 
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rroedrnan, Judy. THE EEL'S STIIANGE JOURNEY. Thomaa Y. Crowell, 1976. 
Homblovf, Leonora. FJSH DO THE STRANGEST THINGS. Randoni Houae, 1966. 
Morrla, Ilobert. DOLPHIN. Harpor emd Row, 1976. 
SchwartE, Chwies and Elizabeth. WHEW WATER ANIMALS ARE WET. Holiday Hou6e. Inc. N,y,/ 




BEACiM, AND SEA ANIMALS - Encyclopaedia Britanhica. • Color. 19 minutei. 

BY THE SEA. Arthur Bam Color. 14 minutes,' 

PISH--A FraST INQUmV. BFA. Color. 9 minutfs. I 

LAND Olid WATER CRABS. MacMillan, Color. 19 minutes. . 

OTtfiRS..CLdWl^ OF THE SEA. Paraihoimt Oxford. Color. 19 minutes, 



^■■■i(bO-m l^EED THE^NIMALS TO^ TO TPHIS lESSOJ^) 

ProcsBsr Interrl|i» . ■ - • - Contont: Marinr Animals 



3>- 



liehavloral ObjQctiv«ii; 

fhe studerit wUl be flblo to: 

-^Distinguish bet\veen ah observation and an inference 
erat^ witliui groups ^ . 



teaching Tipsi ' • s . 

This lesson teaches, whqit an inftrende^ifl, An inference is a judgment or 
coiicluaion involving the' suggo^ipn of expianations, riasona, or cau.^s of 
©vents which have occurred or i^ht pcciir. ItJS UuMy the result of careful 
bbsBrvation, This losaoiii also pVovidfs practice for the students 'on the 
distinction between an observation wid art jnfertehca using familiar 
inanimate objects first, tad eventually pro^eiaw^ to a more complicated 
situatiQa of; using Jive ^iinals! " ■ , - - ^ 



The teacher's f^h involv^.s aaking testeble qu©^^^ whenever pdssi±|le; The students should 
manipulat© and f^b^efVD the behavior of the plarits wnd aniihals in order to make their inferences; 





Safety - 




Prdtecting Your Sj^acltiioiis Froin ghb^^ ' 

Since you do v^mt the onimals to dieV remind your stu^nts hQMr they would feel on a hot day if 
someone duch^dlhi^fa t^itean icecold pool. 

ltowi"<^tt they change tk& teinperaturG of the water - 

.You might suggi^gt placing their container inside ajiother container filled" with water of a hotter or colder 
teniperature. ' » 






















OR 


i 





The animals mwsitirajjiaiB In the water while the students leam nbout them. Why Is this important? Plant 
and animal behavior ii bast observed in conditions most closely resembling their natural environments. 
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. 9 lour emdl ijaaled boxes tont any small • mai^ets ^ ^ 

ohlmt in 0tteh liuch lis a tack».^kp ^ f s ; • variety of fish fQod imd sd^ 

pencilt 8to^) r ^ * ' plants (ftvail Alt from pet storo) 

• 4 wide-mouthcd clear TO • # colored conatructioii papor 

•■■flashlight^' .■; \ •'■/^ 

^ .•-ioip and. hot-water^ •', . '^^^^ . . :r ; ..-.p " 

, ■ . ' . , ^ . '■ ■ ' * / . ,'; . V V' ;' . 

, ^ . ' Activity #1 . 

' 3»^3>^ J <rt ^ J ah »^ ^ ii^i SOMETHING FAMILIAR ^m% mm 09 0^mmmmm 

; Using tiie aaino faniiUar Objects as thoae of Section n, ask the following kinds of qu0Bt|ohs In order 
\ stimulate inference-niaking: - * b ■ / ^ 

What might thli be used for? (Ask for several suggGstlonSi) 
■ ' : ^^^ :Whidi is right?, ; ; . \ y-y/rf-l- ^. • -"V "'^ " * .'^ " ■ ' 

What is this made out of? / , 

^ Do yoU kliow for sure? 

Where did th^y coine from? / * 

Do you know forj. sure? ' ' 



Activity J2 

MAKING INFERENCES ■•^•♦♦JN 

Having prepared a sealed box containing an object unknown to the children ask the following questipha: 

Is object bigger than the one in the. box? . 
WTiot do you ihiitk;^ ; > / . 

Do you know tot sure? 
JHow can wo And out? r 

Repeat with several other boxes. Drill is needed on the difference between what they know for sure 
(observationsV and things that they think are true (inferences). ^ ^ 

Can yftu guess what shape the object is? 
' Is It harder than this table? 

Is it red OS the flower in the pictute? ^ 

Cftn ypa guess what is in her^^ . \' ■ : 

^ / (Ask for several guesses.) ^ = 

After each response^ aiik if they know, ^ ; ^ - 

How could we And out? ' . 

Definitionr - . / ■ 

When we guess or think that something is true about an object but don't know for sure, we call this an 
inference. By asking the. following kinds of queitions you pro\dde*drill for the word and process of 
inferring. ' , " ^ 

Con you make an inference aKoiiii ^^hnt - . .^mrffj be used for? 
, Where did it coine from? ' ■ . , ' 

What is it made, of? ' ' 

Repeat with several objects. 



Do you know for MUre? 3 4 



ERIC How coold wa find out? 



Dtotlngvtthliig Obmfvitioni fr^ ; ' 

Cm jfou maki Mtn^ 

Vm you mAko tome Ittferdiieei Aboiiit the aQyiirltttn? 
; What would happeit If r turned off 
, Is that an bjbiervatlon or on tnfetence? 

Do you know for sure? ^ 
Con you niake an ibforMce abojul what would happen If 
. the temperature got very cold In the aquoriuiin? ; 
Do you know for iure? 



Activity #3 

^MfiSSING ABOUT Al^D^MAKW 

■ ■ ' ■ . . ' ' , ' ■ . -- • ■ ■ 

Divide the class Into tho groups established in Section IL let one porson frorfl each group remove ttJrt* 

animal from the aquariuin emd place it in a wide^mouthod contalnerjvith enough aquuriu^ water to c«()v^f 

the animai Plpce . the cohtainers on tho tableau as before. 

Ask ^tho cltiss some general questions order to stimulate investigation* 

, , \ Do the anioaalr thbt live In the aquarium lik^ the (blrii^B 
that you and I do? : ^. " ' 

/ Do they like the cold? 
- Do they like the warmth? (Upper limit 26^C ©r 8^^^ 

Let each group find put if the animal at their table likes the coldi See safoty nota on preventing shook in ih^ 
teachoi' tips of this sectiDn* Direct questioning to ^he entire clais in order to focus the individual ^OWp 
' activitiM on the samo topic. * 

Do you know for sure if it likes the cold? 
Could It be moving away from or toward 
anything else? 

. ' . vDo all animals do the same thing when we put 

. thoni in cold water? . 
Do they all like the light? 
How can we find out? \ 

Let them try different ways of finding out. 

.Do w© know for sure? ^ ' 



Hand out duplicates of the data sheet which appears at the end of this gection/ Have the students writo tlw 
namq of t)ieir animal in the large space at the top as you print the words on the board/ This sheet should 
be used to record resiilts. The left column indicates (by picture or words) what their stimulus was. Tlw 
facts indicate whether their animal liked, disliked, or was indififerent to^what they did, The ^jtude^nt^ 
should pla^i an X in the appropriatQ bQX» . ' , . 

Review what happened and how they should record it on the chart, Continuing in their groups, your 
students should find out as many things about their animals as they can, Whilq second grade Btudmi$ 
may only be able to mark the fices, third grade students may be ready to write what the animal actu€i]ly 
did. Remind them that they must do something to find out; otherwise they are guessing and makilig 
inferences without data. ' 

Activity #4 ' 

. ' '' , ^ , ' ' - ' .. - " L ^ 

Make a chart on the board and list some of the things that thfe students know about each of the anlmiUa * 
O r; ' Which things do we know for sure? - 

ERsJjC V Which bnes wouldnH we b i?5 




PheiB m^'Amiib aU of the (hlngi tKat they «i« MOt lure of and im 0 itixi id thoie itAtemimv that they are 
'sure-of, '../.,.,':\ ' \. \ r\ ... 

tbeie fltatenieilti CiOted? = 

The word!* ^'Obwrntion*' and 'Infeience ihould become famiilflr jo the itudenta. Emph^l?.© th©ra 
whenjivor passible* ; 



StVHI'lHIl 


CRAH 


■ ■ ' v ) . j 

SEA URcnm . 


Crj&«pa along 






Ijkm light 






mis a]gm 


. i 

i ' ^ ' ■ -.■---it--nv" L,rTT-w ^ . ' • 




. iinolls fiahy 


0 . ■ 


■ i i 



Activity IB 
DRILL 



Make aevpr^l ^tatenienta and ask the claes to Ntate whethar each Ib an observAtion or cm inforetice: 

^ ^^^^^^^^^^^^ a red dres^i* • ' ^ 



The aquarium is nshy. 

My cat likoB to lick horBolf. - ^ 
The Acachor next door N sitting iit .hiif desk* 

The <pea urchin has spitiofl, , ^ 

. , " ' ' '' ' 

Hav0 tha dtts.s maktf aa many moro obaervutions and Inferencos (laboUing each) aa thoy can about tho 
other anlmab in the aquarium. 

How do the QnimalB behave? 

Do they like to stay in one plttco more than another? , 

Do they cvor soein to flght? ^ ' ■ 

Do^a the hermit crab uae ull of ita legs when walking? - . 

. ■ " - ■ ^. . . 

Put some now object in the aquarium., ' , , 

Doc*fi the'=^^=-™ react to the new object (rock or bIioII?) 
What doe« the crab use to hold Hu food? ' 
How long does it take the starliah to eutk its food ih? 
liow IB the. _ like the™«™™? , 
llow 18 the*-p«.— ^different froin the«~— ? 



ENRICHMENT ACTIVITIES 



AH and Linguagt ,AHif 
Our Undtrwtttor FUm 




• crflyons .or WAtor»lors 

• Iftfgd cardbMJT'f)! / 



4 pnpei imrel rdllerB (twb) 
• tape V ''^, ^ ' ^ 



Havo iho BtudentB drnw pIcMiWs with eroyona or wBiercolqrs of what they mght am If thoy woro ono ot m&i 
oquflriuin onimols wnlkin| BiloMg ihe ocoan flMr. Tapf flll of the picturefl together and attach thern td a 
viewbox conHtructod of cMJrdb<iiiiurd fliid ^^^^ ^ ^ ' 4 



Have each group mnko up /I -'wqm! tr«ck*' to go with the '*t\\m Btrip'' tyllingu atory in thu first poraon 
onu of Ihi* aquarium animtil^, M |>p.M.^lbIe, have, the fftucUmls tmoxA the BtariuH on i\ tatiu rucwhliT and play 
It bacH to thum, . ! \ / ^i/ v^i . , 



Fny. Hf^rinnnn^ MY HKA,J Hubbnril Vwm^ ^ ft^H ' 




; now A^IMaI^ MOVK. Ifnlt/HolinK Van L H\.i\2\2: P^rij, Wi.n^i^fl. . 

VliWm SVHMHK HLANTO AND ANrMAI^ MVK. Natinnal CvTOgr^l^iil^ I^MueiiUc^firtl K^^rii 
ANISJAI^S KAT IN MANY WAY8, Indinnri Filmn. NSCMfM^ Cdw. • : ' . 



CLASSIFYINd DEINtJS^N tlllNGS 



1. 



ProceHiir ClflSBlfying 



Contents fJ#liig6'n Things 




Tho fliudviit will bo abk? to* 
- Oroup thlnga iHtti Uit* s 

"Oroup things that ar« llic? NfiniG on the bpia of tmtk Ihiin one 

RifttiHi prnporty ■ ■ V, \. 

--DlstlnguiBh living frdm 



. Clnssifying inyolvuH tlu! iirriingln|i or grouping of fibjocts nr uVt^»t$l according 
tOu prirticuliir HyHU^m. TVwre nta innny^ways of grouping oyocta; thi^fdforo, bo, 
mrv to quoaiinn your students in qrdor to undc?raiand ItiiBlr' bfl8i5 of 
clnHBification, An long nFi^ thtujbjnctH or twtmtR con basiH 
for Hrtni ping, tin? claHHificnlion in vnlid. ^ 



Prrpurntinn Un Thin iJmiiri, - j / . ^'r^'f '}'" 

^I'rt^imri' four bngn i^njitnining the? Sfilni* n^Mi^nibUigu of tnglit ol>j<*tts In oarli^ llii^su n^^ 
Jffii^ fii»crM!i«fiIy tiHHCHMHtod wfCh ihv \%i\e\} (jioncih, ornaorM, or Btraws fo^c^AampI^^^ 

Prim nn«* ropy of the* workMlmot at tho luid of thin Npetinn for i^ncU rKUd - ' 



lie prupariHl tu c^i'V^•l€l|^ thivt-bncrptH of tho following m life'^dofinitig cbnroctoristic^: 

V ^ ^ ^ ./v ' '/s/ ^ ^ ' V ^ - ^ : ^ - \ 

. vinfiving (Actfvity FM ^k^htior^;lv;^^ibw(»d thnt- I^'Hvoh lufru^l townrd Hunlight) 

- tenting (|>hmt?p^lnok ufr vvimR flylriip nnd FihHro it^>Of|ling Ijabfe your ntudent^) \ 
-r«^produring v'^^^V^ " ."-^ . '^ ■ ■ -"^ "^^ " ^ 

^^growing .y ' ^ . ' "'-r' ' ' r-. ' ■^ ' " . ^ ,fyi=':):3fe. 

-roMponding to Mlitniili - j . ^ ; ' , 

-bro 



f<W pfip**P hiru^h^b^ftg:^ 6>ntiti eight objects 
in each (not m?cc?s.^hrily fo.lflted to the bench 
•sueh flR poncilH. stfftw^,.;midorH, etc.) 
workshec»t« * ^ ^ . * 



#^U>tt.,i*1ides or pictyrcfi of living md non-l 
thinglr (available from natury maguzlhoSr 
Nntioi^/ii Wildlife Fedoratlon publications; or 
Virgirtin Institute of Mafine SciondeJ^:, , ' 



' Aetlvityil 
CEOUPING OURSELVES 



SQloCi four children frora tho whole class on th€ basis of on© comraoii obvious chafQCteristlc iw. ftU ©r© 
wearing redi for ©itamplo) md place theiOKLn on© group; pick two childron %vithout this charactoristic cuid 
place them in fltiotKer group. * 

Can you guess vvhy Qim& people arc In one ^oup and thesG ' ' ' 

people are aot is iho aanao gfoup? ' 

Repeat several tinies tisin^ different characteristics. Iftiino permlta allow aoino of the chiltlrcn toplajr th© 
"teocher t(Kt* in this activity. 



Activity #2 
GROUPING THINGS «>^^ 

Provide ooch group of atudentg with a bag of eight objectg. Stntc a single property sufh afl color* si^e, 
shape » or texturo and ask them WTllaco the objects into two groups according to that property* (i.e. It has 
scipo red or it has no red J Repost aftDr stating oiiother propeTty, All of the objecta must bo uaod. 

i 

Ask tho children td place the objocts into two p'oups allowing Ihoni to detorminD the pfojierty. 

Ask wh^ tho^y grouped them that way? , 
Can you put thcni into two other groups? ^ 



Wluch Is the right way? 
(Any groupisig is acwptable if it i$ consistant with the student-sUitccl criterin,) 
Can you ^roiip the objc^cl - cm the bflRis of t%vp prapertius? 

For oSample: of the things in this pile are amooth aiid white ^vhil© all of ihoBO in the citlior |>ile are 
n^ithiir. Repeat the obovt? two tsxcerciso^ UHinK twc) projiertityj/ 

Can you group these thin||H on the basis of tliree proper tit* *i? 
Repeat, 



Activity i;] 

WORKSHEET laERCISIS 

Distribute^ o copy of the warksheot \vhich appeurs ut the end of i\m Hectioii to om\\ child. Ask tjH* 
Btudonts to cro^s out tht* picture thnt does iiot belong in each hori?;cutal row = Bt* sure to revieiw atid to ixnk 
why they cros.scd out a particular one. 

IU_>w \B the object differerit? 
Accept valiti reaaoiis oven if they ore difforenl from yoiirg. 



Activity H. 
ALIVE Oil NOT? K^j 

AbH the clflss to begin nuining all cl the things in the iuiuariiim. As they nanie thiiif^^, liat tUeiKt in two 
tfroups. 

Cnii you gueflH why I put ih«m into tht^ffi^H t%vc» groiipH? 
(Ciroup the lu ill to living and natiOLvitig) 

Thoy may »oo other rouBons for gr<)U|iliii? thenii be sure to acceiit alL valid aui,m^*«tjoiia. 



**Iamthlril^l3igofon©^fay however, thert aremmy wiyf to group thom. Vou hav^ , 

mentioned sevemL I have inad© a list to separat© Uving things ft^m non-living thiiigs* 

Wfcj^ -did t put thcso thiogs in the list of thiags that ore alive? 
"Wh^i jmakes soittothiAg alive? 

Beiiuriltelist all of their suggestions, correct and IrMorrect* Diacusa and sort after all siJggestions are in. 
' fmrAi Iw childjGji. ChallengD both correct ojid incoirect statements. For exampl©, if they suggest that 
lUnng tilings mov©, you wight Mention that the ocean moves; 





HavD you ever seDii a trcD wolltlng down the street? 
Is 41 treo alive? 



Call iittcrttian to thn plantii from lesson #1. AbR if thoy are alive. 




Show ten Blidea or picturus of living and non-living things (marine oriontocl slides should bo included 
a\m\^ with more fariUliar plants and animaj8> and ask the children to statu which Is alive and which is not. 

Why did you ctasstfy theni that way? 

Can ^011 think of armther wny to claBBlfy thcin? 



ENRICHMENT ACTIVITIES 



A.rt /Vctivity: 




t snuill objocty c'OikH'tiHi by llu' chiltlrtMi froni # iuirdboard from Lioxish or ncrap vnnKi nvnilnhle 

horni* (buttoim. pobblo-}. HtickH, pujior, plaHtir from a luriiLK^r yard or cullectocl at the beach 

caps for exiMni)lt>) # Klmer'H i^luu 

Smiill objects such ay bottonH, whito btuina, brd^TO bean*?, po|HH>nu split puiiH, NholKs* pebbleH, HtickH, and 
paper are groupiHl and sorted by tho cphildron, Ank thti Btudbnts to constriict i\ Itixtured plctnre or desi|ni 
by pa.^ting tht^nbjoetH on cardboard or wood us diugrammtui bnhuv/ Stream a ropiMitcd putttirn and ktH^p the 
|)iCturi>B Hniall to iivr>id borodoni. 
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/ 



.DicKey, Albert. ABOUT RrVERS/ Welmont Pub,, Inc . IflSO. 
Ardizzono, Edward. TIM TO THE EESCUE. Monry 2. Walchi-mlnc, , 1949. 
Ardizzone. Edward. PETER THE WANPEaEB. Henry Z, Wnlek, Inc., 1949, 
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ANIMALS WITHOUT BACKBONES. Coronet. Color. 11 winutos, 
THE BIOLOGIST AND THE BO^. KOAA. Color, H it5ltiUto.g, 
BIIIDS OF THE MARSH. Coronot. Color, llminutc.s. 

UNCLE SMILEY GOES TO THE BEACH. Unrnlng Corporotioii of America, Color, 12 minute.s, 
UHldS or THE SANDY BEACH. BFA, Color, lO riiinutos, 
WK EXpiOilE THE BEACH. Coroiiot, Color. 10 niinute.'i, 
THE LIVING EARTH. I>yrianid. Color, 9 tnlriutos, 

PUTTING ANIMALS IN GROlWs. Inlernntloiial Film Huronu, Color, U) minutos, 
THE WOULD OP PLANTS. Nalionnl QeogrnphiQ Edueiitional Series, 03784. 



INPEEHING ABOUT PARTS OF IIVING THINGS 



Frocess: Inferring 



Contentt Parts of Living Thiiigp 



Behavioral Objectives^ 

the student will be able to make Inferences about parts 
of living things, , 




Teaching Tips; 

The purpose of this lesson is to gjve the students a chance to relax and to 
reflect creatively on the experiences thpt they have had thus far. Play along 
with your students. Pretend to be a scavenger from the deep sea and share your 
"goodies'*. 




I A non-vGrbal film that is visually and musically 
doscriptivu of the sea (suggested fihri: Deep 
Bluo World, Pyramid Films) 

» ■ 'goody bag * containing several parts 6i sea 
crD Mores (shark jaw, clam shell » crab claw, 
etc J ThosD can be obtained from a rostayrant 
that golls seafood (except for the shark 
'}n\v 



pictures or photographs of the coniplete^ anlmaJ 
any record of sea sounds or chanties ovoiJable 
from youf local library 



Activity ^\ 

mtEnmm and comparing^ 



Bring a "goody " bag filled with parts of several things from the sea and ask the atudonts to draw \vhnt 
they think the rest of the animal might loDk like, While the students are drawing, you might play a record 
of son gotmds or chanties < ' 

Emphasize the inferring nature of the drn wings. ^- 
, Which drawing is right? 

DiHcUfls ft few drawings. Have the atudents give suggestions which are different from those thnt they 
drew, rrovide pictures of the actual nnininla for the students to compnrof with their inferences. 




/Vctivity ^2 ' T . 

Pf»^^«M«u^^ IF A FILM AS DESCIIIBED IS UNAVAILABLE m^m^m^m3m3 

(or ft5 an optional octivityi. 
Hav4) your stucl*!?nts make^ an Inutgiiinjy sea aiiininl out of scrap innterials. (Make nne yourself m n 
xlenionatrfttion.) Romind your studi^nts that thoy ciro not real animals and' do not have to look roaL 



Hiv© the 'studenti asik each other quesUqns that vdU encour^^^^^ their classriia|es to make infere^ 
'about the ima^nary s€a oreaturesi , , 

tViere do you think ii^ight Uve? 
my? ; 
How do€8 it catch iti food? 
(Whflt wds©! yoU think so?) 
HoW doei it move? « 
Why do you infer that? 

Stace Section V is entirely a creative es^pression lesson, no extra enrichrnent actl^dties have been provided/ 





ii(2Trn@iii WD 

PROBLEM SOLVING 



Inferring 

CoUectog and^ecording data 



Contenti Discovering Pirfltei' Dust (brine shrimp eggs) 



BobaA^ioral Objecfives: 

The itudent should be able to: 
-Make inferences on the basis of observations 
--Test inferences by nflanipiilating on© variable at a time 




Teachlttg Tipm 

for this kssOTp the teacher might spark more anthuiiasm if be/aha dressed as 
oil underwater detective or a pirate. The ptopose of this lesson is to extend the 
child's iavestlgation beyond the passive role of observing and inferring to a 
moro active role in problem lolving and record keeping, (Perhaps the students 
would also like to be pirates aid make patches for their, eye!) 



Preparatioii for tiha L^i^^oii: ^ 

Fold two sheets of tt/hjt© paper in half and staple them together in order to make a notebook for each 
Btudent. 

Helpful Hints: 

Hatching and MttiiHalning Briit^ Shrimp 

Brine shrimp ar^ ^sc^Uont animals to work with in the claaaroom; they are hardy, dependable, and 
chango fairly rapidly through their growth stages. . 

The brine shrimp m it^ Wny animal {1/8 - 1/2'') with jointed appendages and a.chitinous or plastic-like 
outer skeleton. i 

An adult female rOproducfiB w\\en cultivated under optirriuin Conditions. Drying of the eggs is a natufid , 
means of survival ug^iUri^t drought for tjiese organisms and tl^y have been known to survive in this form 
for over ten years. 

Aftor soaking in a solution the eggs swell, burst, and a tiny pre-adult form emerges, hicfeasing the 
Balinity slightly aft^r hiitt*hing provides a more favorable onvironnient for growth. With the proper euro 
and feeding, succ^*;^M3v^ molts (caitingoff of the outer skele^ton) produces a mature adult in a|iproxiniotely 
six weeks, the id^lU ttnnpofftture is approximately 28°C or 82^F. , ' 

When examined clOi^ily with a hand lens you will notice that the animaJ swims on its back, exposing 6S 
pairs of appendttg^^. Th<^ge function both as a means of Idcomotion and as gills for breathing. The number 
of appeiidagei ca^ iMfi^A^e with the age of the shrimp, 

After hatching, thi! y<pung shrimp gather where the moat light is nvailablo^ while the adults avoid light. 
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RECIPE FOR HATCHING BRINE SHRIMP ' 

16 isp. non*i^Ued sail per one quart of water ' 
li ibs brine shrimp eggs sold as fish food in pet stores (to be called * 'pirates' 
aifglone and pump (not necessary before they ore hatched) '-^.^^ 
Brewur's yeast . 

Pre-boil watt*r lo remove chlorine. Stir nonModizod aalt in the water md let stand for 
hours. Sprinklu uggS in the surface of the water. They will hatch within 48 hours 
terapefature ia flpproximat^ly 27^C (SO^F). 

' > 

Stir eg^s iroifitime to time in order to iniure aeration . Once the shiltnp hatch, feed a 
of Hrewur's yeast Iwice a week and aerate with an airstoTiD and a punip if available 
brine nhrimp are e^^cellent food for your 'aquarium untmalB. ,i 



dust' 



a few 
if the 



pinch 



ofert 



• 1/2 cup of non-iodteed salt 

• 1 gallon of watpr 

• 1/8 cup V brine ahrinip eggs available from 
a pet store 

• Brewer's yeaat 

• several shiall baby food jars 




• masking t^pe for labels 

t 1 cup of dirt \ 
^ 1/4 "cup of sugar 

• magnifying glasses 

m 2 pieces of white paper for each child to 
serve as a notebook ' , 



Optional Activity ^1 
OBSERVING WITH 'MAGNIFIERS' 




• magnifying glasses . ig salt, pepper, sugat;^ grass, dnion skin 

• whit© paper • A mierdscope is Bqm^^ii'mM AVmiihlB from a local 
'.. ^ " ' ^ high school biolo0jiClass» Its use Is optionaL 

The purpose of these ©i£erci86&^ is to introduco thp students to making Qbaervatlons using Tnagnifyihg, 
glasses and a microsqope, if avaUable. Plpce the microscope and magnifiers in a safe, open ared that is n6t 
easily bumped and is not in the path of heavy traffic, 

Suggestej^^ Activity: ; . . ' 



EKLC 



Arrange some familiar things (gtuch as ^alt, pepper, flUgar, and aquarium graviil^oft six inch.fquaros of 
white, l^fipef. Let the student^ exoittine thoi^ elosely ^ Then supjply theM with magnifiers. Chnngif tbq^tbms 
every few days in order to keep interest aroused (jvp. onion skin, grasa, pond watet^ etc) Ask stuHonts to 
drQw what they see with thoir eyas alone and tl}fin what they see with the use of th6 magnifiors: Aftor a 



few days, begin to ask quoatlons, 
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" . Do theie Aimgn look the same? 
Do any of them hAk the same? 
How do they look ^different? 

Put' thim ihtb two groups according to on© pfoperty. 

What property did you pick? 

Why? ^ 

Why would we want thiags to look bigger? 



I Activity #2 
INVESTIGATING 



Sprinkle soine pirates \ dust {brine shrimp eggs) on a piecr of white paper m front of each child. 
Let's play super detective. ^ 

Whioh group can Uet the mogt^nuniber of clues (observations) 
aboiit what is in 'front of tteinr*^ 

Provide magnifiers in caae the students want to investigrui further. Give the students enough time to 
wri^ down what they learn from their eyes, nose, ears, and fingers (they can also taste a tiny bit). 

Ask the children to write down guesses (inferences) where this duat might come from. 

What they might eat? 
VVhot they might be? 

Ask the class for their clues, " ' 

- ■ . - ^ r - • ^ ■ • 

Arc all of these observations? 
^ Which are not? . . s^. 



Looking at the gueBses, which guess is right? 
Do you know for sure? 

Could we find out if any of our guesses are right? 



Activity ^'i 

^»^^ TAKING NOTES «^M^AM»9«^9^>^m^> 

Looking at thy students' auiggostiona and Inferences as to wh^t the ■*pirates' dust" ls» ask what they 
could do to^Tind put' 

"How could we find out if this is coffee or a plant seed? 
Provide materials with which (lify may experiment to find out what it is. 




Teacher Tips: • 

At this timo'^qu might introduce the iniporCanco of tiipo. 

If we, plaiit n'seed in the 'ground, can ,w© watch the tree 

rcaqh .tlio beiling today? ' 

Hqw long did it take you to grow fip tall rts 

you are? ' » , ? ' 

How long does it take for the sky to turn dark at night? 

If we put a flamo , tinder a pot oif water, does 

the water gof hot right a way? . : 



, H^w fast dots the Ught go but when I turn the 

switch off? - 

(Demonslmto whtnevar possible,) &jme things take time to happen and some thinga io not,.disc\j^i. 

f *' . . 

Cm you think of some things that take a long time to happen? ^ 
A ihort time to happen? 

What if I poked you very hard? , ' . ^ ] 

How long did it take you to hurt? 

How long would it. take you to poke me back? 

Can you moke an inference m to what will happen if I put 

th^ pirates' dust in saltwater? ^ 
Sugar water? 

How vrill we Femember what we put into each jar? ^ 
^ (IttbeL) : 

Encourage the atudenta to use magnifiers. 

Throughout the next few days watch very carehiUy oild make notes in your detective's notebook. Today 
we will draw what they look like and what we thiiik mjght happen to the pirates' dust. ToinorrQw and the 
next day ^we will lock v^ry closely and draw what we see. 



Activity ^4 * 

HATCHING ^m9m^m ^^>^m4t^ 9^3 mwm^ mi 



Let the ^^iudents draw the changes that they see in the pirates' duatf Discuss the chartges and 
observatiqw thfit were^ noted. 

Do<^B the dugt look the same? 
How is H.djfforent? 
Does it smell the some? 
lim the water changed? 
^ ' Can you make nn inference as to what will hflppAi If w© 

put theni In the aquarium? 
Wh4\re did the brine shrimp go? 
* . Why? hr 

Did all the animals in the. aquarium eat the shrimp? 

What do you think the brine shrimp eat? 

Con yuti make an inference us to whether it will cat the 

«tijirfi^h? 

Why? 

Onco the brme Hhrimp hatch, (probably within two days), begin to digcusa whether thuy art? iilivu. 
Why? 

What do living things need? ' ^ 

What do we have to do to take care of them? , 
Hew can we find out? 

Do they look like any other animnl iu the oquarium? 

Hew are they the same? 

nirrerent? 

Dui any of them die? s 
Why did HOihe of them die? 
Do you know for sure? 

' ■ • ■ ■ 
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EVALUATION 



PfOcoBt* Obsoirving 
Inferring 
Classifying 



Contaut^ Evaluation of unit objoctivos ysing four 
new Aaruie aninials 



B^Bavioral Objectlvesi 

1, --to cooperate within groups 

2, "-to show an ability to ^oilow directions in removing and 
replacing niarino animals in the aquariimi 

3, --to keep verbal or pictoHdl records of obsorvations and 
inferences 

4 --to group the living things in the aquarium occording to a single 
property and according to oiora than one pt^operty 

5, "to name three obser^^ationa and two inforoncca about an 
inanimate famiUar object 

6, --to name two obsorvations atid two inforoncea about an 
aquarium animal ^ 

7. -to list five Bbaervations that would make them think that 
aomcthing is aliv^^ 

8. --to name five tir moro things that soniething alive needs 




Teacher Tips: ^ 

TKt^ purpoBO of this losaon is to apply the process and attitude 
skilte leamod in this unit to four now iharin© plants and animals. 



dfenqfl 
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# four now mnrin4VHpocimefia Ea eombimtion of plants 
and unimals is Ifost) availabUi tinom u Ic^al pet or 
aquarium store 



• four contninerH made of glaHs or plastic with 
, a ploce of black conatmction pappr wrapped 
' around it 



# two pieces of white paper im mch child stapled 
together an a notebook im^ previous lesson) 



Activity /f'l 

A aAMI^ OIkSEllVING AND INFIBIUNG P*««.»^Jp^JH^ 

(Objective 1) 

Oive each group of HtudonU^ a y\ew uquarium Npocimen without letting the other groupn ^ee. Allow 
sovt^ral minutea for caroful Q5).^or\'iUion. Use established te«in,s iind team nunu^H. 



f JRntef of the game:'' | . , : 

One ttmm goes to tho ftm^ of thtO^y^m. They givo ono clw f#^^*irvaUon) abouWhoir nnimiil and tha othtT 
teoms have to guess wHal it i^. lif iio Oiircun gyosg, then ,^vo ^^J^ljh^f clu^, Th^ t^ani ihatigpts s pdifil/i« 
thjp.ont^ that can guoas thi^ »jium«^^ . s ^^ ' ' 



Activity #a 

^^■^ LET^S m DETECTlVES-RISODIti) KEEPING 

bupervisod by the tcachor, tov^ ono person each groulp '^Mm their ^podim(j»n in tho aqu(Jtfium y^ing^tjKi 
proper procoduro. ' - ' ^ (Objoctivy ftt; 

Following tho directions (or btinVi shrimp notebooks, mk thk^ .nindmi^ to pick (nm of tho animals in the 
ttquarium and make a not^bcKik, li.^tin^ ua tty\ny obscn^aUar^s /i^^d^iiforoncos as they can through pictures 
or words. ' 



Activity f^S ^ 

f^^lp i^pf'JI^ ^^dWi" CLASSIFYING t^i^^Ni^jNii^^^^iiipiMi 

, fOHjvctrvi* A) 

Cnn you put thtt living ihhigB in the aquaHvitn mU\ tuu ji^nnipN accHirding 
to one propt^rij/? 
What prtiporiy did jfHhU pkk't 
Can you think *>t itmn\n)ft' wtiy to group thi^n? 
Cnn you put th«'0i nitp twa gfou|i« according to more thnn 
me pfoperty? , ' ^ 

\h there a "right*' vray ta group thcHc anIriudfi'A ' ' 



ActivitviS^'i 

m^mmm SniDKNT EVALUAIION; m^^w^^^^m^^ 

^ ' ■ . ■ \i 

For studont^i of the Hccond grrtdi), ^h<>8^^ ^;j|iii?HtionH may \ni rnhkHl ^rJ{y to each individual chiUI. Third 
f^rnde ntudcnts whocan rea^ and wrjta may b^ahlo tonnHWOr ihkm^ qW^^tianH in writtc^n fnnn, Howc'ver, a 
word of caution, if you chooMii^ to givr^ yiour f^ttidontH n writtim imi, you may he U^^tinK skills of reading and 
writing ralhc'r than inquiry 

/ • ' lOhjeetive fV) 

I, ihdd up an inanin^ate fanuliur objec^ (HUch m a penril, challu ttJalch or eniHer) inul nNk frir the 
ColUnving; 

A. ThfctvobHi^^^vaifanN (dueH) ' , 

Two iiifer«*n<^<'^ (guf.'ift^i^^^il 

2 » l^cnat to an animal in the aquarinm luui ask for the fothnving: ' U)bje<'ti\e 0) 

A. Tsviy obHefvaMonM 
H. Two inferi^ncc'y 

a. Ask for five or more obMi^rvaliua^ that n^ake thtuiv thinlt that ^iome(hiitg \h idive (Olijective 1) 
4 If something ih ative, whrtt dirm U jtUMul? (Objective H) 

Can you nann,^ flv<^ m rmtit ihiugN? H * 



APPENDIX A 
AQiJARIUMSUPPLrES 



Aquarium Stock Company 

27 Murray Street . 

Nuw York, Nuw Vrtrk 1W07 



9444 MMte StTfiN^t ' 
Fnirfrt?^, Vtr^tek 22039 



Aijunrium' SystomH. Inc 
14B0 East 2B9th Street 
Wickliffe, Ohio 44092 



Pacifk Nt^\riAG Imports 
tii^^AtiplOfl. CaUfornia 90045 



Ctfra! Reef KxhibitH 
Hox 2214 AMF Hranch 
Miami. Florichi M\M 



Hawaiian Marine linportH, inr. 
'Hi5 Tn\vn and Country Vi liaise 
lltnLston* Toxa.s 77024 



Norfcjlk Neptune WhiiluHalerH 
Idm Colonial Ave. 
Nuffnik, Virginia 2:i5r7 



World- Wkl^*! Aquariuni Supply C 

2Hm).Nil^^i;w<rl Ave. 

lirm^kJyn, York 111329 * 



1 
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•Marine LIFE suPFLiEi^ 



Cjiwlina Biological Supply Co. ^ Marine Biobgical Lab, 

2700l»rk Rood Wodlr HoliB, Massachusetts 02543 ' 

Burlingfen. N.C. 27215 : , ' ' , . 



Genprnl Biologicnl Supply House Northeaat Marine Speoiniena, Co., Inc. 

Turtox ■ P.O. Box 1 

8200 South Hoyne Ave. ' Woods Hole, Maasochuaetta 02S43 

Chicago, Illinois 60630 . , J'^'^-b, 

.O^f SpeciiTH>n Co., Inc. 

Fwiaceft, Morida, 3234A . ^ ? * ' - 



I 
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APPENtolXC 



FILMDISTOIBUTOHS 



Barr Films 

3490 E, Foothill Boulovord 
Pasadenat California 91007 



Learning Corporatidn of Amorica 
1850 Avenue of tho Americas 
Now Yofki New York 10019 



BFA 

467 Sevprna Drivo 
Soverna, .Maryland 2 11 46 



MflcMillan 

34 MacQuosten Pky/ 

Mount Vernon; New York 10550 



Churchill Films v 
6621 N, Robortson Boulevard 
LosfAngolds^ California 90069 



Marine Education Center 
VIMS ^ Sea Grant 
Oloucestor Point, Virginia 23062 
Gloucea|or Point, Virginia 23062 



Coronet ; 
65 13. South Water Street 
Chicagd. ilUnois 60601 

EnCyclopaodia Britannicai Inc. 
425 N* Michigan Avo, 
Chicago, Illinois 60611 



NationnI Geographic 
Dept. 77 ■ 
P.O. Box 1640 ' 
Washington, 



20043 



NOAA 

U.^ S.. Dept. of Commorcc 
Film Department 
Hockville, Maryland 20852 



Indiana Films ^ 
Audio Visual Con tor 
Bloomington, Indiana 47401 



Parainount Films 
5451 MarathDn Streot 
Hollywood; California ' 90038 



IntoFnational Film Bureau 
232 S. Michigan: Ave. 
Chicago, Illinois 60604 



Pyramid Films 
Box 1048 

Santa Monica, California 90406^ 



APPENDIX 
BbOKPCBLiSHERS 



Children's Pross, jnc* 
1224 W. Van Huron Stroot 



Molmont PubIiahGrg» Inci 
Divipion of Childrln's Prfefts 
1224 W. Van Buren-StrMi 
Chicogo. Illinois 60007 



Thomas Y/ C^bwoU Co. 

10 B3rd Streot 

Now York, New York 10022* 



Pantheon Books 

Division of Rohdom House, Ing. 

201 fi. 60th Stroot 

New York^ New Ybrk 10022 ■ 



Haiyor and Row Pub.» Ine» 

10 |v S3rd iStreot 

Now York, Now York 10022 



Charles Scribnor's Sons 
597 Fifth Axo. 

Now York, r^ow York 10017 



Holiday House, Inc. 

18^B. e3rd Stroet 

Now York, New York 10022 



Hubbard ^ontific 
1946 Ilaymlfcl Drive 
P. 0. Dox 104 
Northbrook, Illinoia 60062 



Stony House *Corp. 
Charlottovllle, New York i203£ 



lian^ Walck, Inc. 

pivigion of David McKay Co, 

Promotion Dept, 

750 Thir^ Ave. 

Now York, Now York 10017 
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